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00- Technical data 


1 


Identification 


(ARL006460; Edition 05,2019) 
> “1.1 Engine number/engine.data”, page 1 
1.1 Engine number/engine data 


Engine number 


+ 


The engine number (“engine code” and “serial number’) 
-arrow- canbe found ‘on the left side’ (seen in the direction'of 
travel) at the joint between engine and gearbox. 


There is also a sticker with “engine code” and “serial number” 
attached to the toothed belt cover. 


Engine codes starting with the letter “C” have four letters (pre- 
viously three letters). 


The first 3 characters of the engine code stand for the engine 
capacity and the mechanical construction and design. They 
are stamped onto the cylinder block together with the serial 
number. 


The 4th character indicates the power output and torque of the 
engine and is determined by the engine control unit. 


(å) Note 


+ 


+ 


The four-letter engine code is found on the type plate (certain 
countries only), vehicle data sticker and engine control unit. 


Fitting locations of the type plate (certain countries only) and 
the vehicle data sticker » Maintenance ; Booklet 411. 


For engine data refer to > Technical data for diesel engines; Rep. 
gr. 00 ; Overview of engines . 


i 
A10-1674 | 
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2 Safety precautions 


=> “2.1 Safety precautions when working on the fuel system”, page 
2 


> “2.2 Safety precautions when working on vehicles with start/ 
stop system”, page 2 


> “2.3 Safety precautions when using testers and measuring in- 
struments during a road test”, page 3 


> “2.4 Safety precautions when working on the subframe”, 
page 3 


> “2.5 Safety precautions when working on the cooling system”, 
page 3 


> “2.6 Safety precautions when working on the exhaust system”, 
page 4 


2.1 Safety precautions when'working on the 
fuel system 


When working on the flelssystem’ note:thefollowing warnings: 


Risk of injury - fuel system operates under high pressure 


The fuel system is pressurised. There is a risk of injury as fuel 
may spray out. 


Before opening the fuel'system: 
— Put on safety goggles. 
— Put on protective gloves. 


- Release pressure (wrap a clean cloth around connection and 
open connection carefully). 


Risk of fire due to escaping fuel 


If the battery is connected, the door contact switch activates the 
fuel pump when the driver's door is opened. Escaping fuel may 
ignite, causing a fire. 


- Before opening the fuel system, disconnect power supply to 
fuel pump. 


PT 


2.2 Safety precautions when working on ve- 
hicles with start/stop system 


Please note the following when working on vehicles with start/stop 
system: 


Risk of injury - engine may start unexpectedly 


The engine can start unexpectedly if the vehicle's start/stop sys- 
tem is activated. A message in the instrument cluster indicates 
whether the start/stop system is activated. 


- To deactivate the start/stop system, switch off the ignition. 
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2.3 Safety precautions when using testers 
and measuring instruments during a 
road test 


Note the following if testers.andymeasuring"instruments have to 
be used during a road test: 


Risk of injury if test equipment isnot secured 


If an accident occurs and the front passenger's airbag is triggered, 
test equipment which is not secured adequately may be catapul- 
ted through the vehicle with'potentially serious consequences: 


— Secure test equipment on the:rear:seat withoa strap. 
Or: 


— Have a second mechanic operate test equipment on the rear 
seat. 


2.4 Safety precautions when working on the 
subframe 


Please note the following warnings when working on the sub- 
frame: 


A Caution 


Risk of damage to running gear components. 
@ The vehicle must NOT be lowered onto its wheels if the 


engine/gearbox mountings, steering rack or subframe 
cross brace are not properly installed. 


@ The vehicle must NOT be supported by applying a trolley 
jack or similar to the subframe or subframe cross brace. 


2.5 Safety precautions when working on the 
cooling system 

When working on the cooling system note the following: 

Risk of scalding as hot coolant can escape 


The cooling system is under pressure when the power unit is hot. 
Risk of scalding due to hot steam and hot coolant. 


— Put on protective gloves. 
— Puton safety goggles. 


— Cover filler cap on expansion tank with a cloth and open care- 
fully to release pressure. 


2. Safety precautions 3 


Audi A6 2011 > , Audi A7 Sportback 2011 > 
4-cylinder TDI engine (2.0 Itr. 4-valve common rail - generation II) - Edition 05.2019 


A Caution 


Overheating can occur if the filler cap is not fitted properly. 


@ Close filler cap on coolant expansion tank (make sure it 
engages). 


2.6 Safety precautions when working on the exhaust system 
Risk of injury when disconnecting the exhaust system 
There is a risk of eye irritation caused by soot particles in the air. 


— Puton safety goggles. 


Danger from toxic exhaust gases 


The auxiliary/supplementary heater produces toxic exhaust 
gases during operation. There is a risk of poisoning and of dam- 
age to the respiratory tract. 


— In enclosed spaces, only switch on the auxiliary/supplemen- 
tary heater if there is an exhaust extraction system. 


— In enclosed spaces without an exhaust extraction system, 
switch off the auxiliary/supplementary heater. 


Risk of damage to flexible joint 


The flexible joint can be damaged or develop leaks if it is handled 
incorrectly. 


- Do not bend flexible joint more than 10°. 
— Install flexible joint so that it is not under tension. 
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3 Repair instructions 


> “3.1 Rules for cleanliness”, page 5 

> “3.2 General notes”, page 5 

> “3.3 General repair instructions”, page 6 

> “3.4 Nuts, bolts”, page 7 

=> “3.5 Identification plates”, page 7 

> “3.6 Use of impact wrenches”, page 7 

=> “3.7 Foreign particles in engine”, page 8 

> “3.8 Contact corrosion”, page 8 

= “3.9 Routing and attachment of pipes, hoses and wiring”, page 


= “3.10 Installing radiators and condensers”, page 8 


3.1 Rules for cleanliness 


Even small quantities of dirt can lead to defects. For this reason, 
please observe the following rules when working on the fuel sup- 
ply system, injection system and turbocharger: 


@ Clean connections and surrounding area thoroughly with en- 
gine cleaner or brake cleaner and dry cleaned area before 
loosening. 


+ Seal off open pipes and connections immediately with clean 
plugs, e.g. from engine bung set - VAS 6122- . 


+ After removal, place parts on a clean surface and cover them. 
Only use lint-free cloths. 


@ Carefully cover or seal open components if repairs cannot be 
carried out immediately. 


@ Only install clean components; replacement parts should only 
be unpacked immediately prior to installation. Do not use parts 
that have not been stored in the proper packaging (e.g. in tool 
boxes etc.). 


+ Do not work with compressed air when the system is open. If 
possible, do not move vehicle. 


@ Protect unplugged electrical connectors against dirt and mois- 
ture and make sure connections are dry when attaching. 


+ Also ensure that no diesel fuel comes into contact with the 
coolant hoses. Should this occur, the hoses must be cleaned 
immediately. Damaged hoses must be renewed. 


3.2 General notes 


Fuel supply/injection. 


@ The engine control unit has a self-diagnosis capability. Before 
carrying out repairs and fault finding, the event memory must 
be interrogated. The vacuum hoses and connections must al- 
so be checked: (unmetered.air). 


+- Avoltage of at least 11:5 V isrequired-for proper. operation.of 
the electrical components. 


+ Do not use sealants containing silicone. Particles of silicone 
drawn into the engine will not be burnt in the engine and will 
damage the Lambda probe. 
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@ The vehicles are fitted with a crash fuel shut-off system. This 
system is designed to reduce the risk of a vehicle fire after a 
crash by deactivating the fuel pump. 


+ Atthe same time, this system also improves the engine's start- 
ing performance. When the driver's door is opened, the fuel 
pump is activated for 2 seconds in order to build up pressure 
in the fuel system > page 2. 


3.3 General repair instructions 


A Caution 


The high-pressure pump has very close tolerances and must 
not be allowed to run without fuel. To prevent this and to enable 
the engine to start quickly after parts have been renewed, it is 
important to observe the following: 


$ /fcomponents of the fuel system between the fuel tank 
and the high-pressure pump are removed or renewed, the 
fuel system must be filled and bled before the engine is 
Started for the first time 
> “1.3 Filling and bleeding fuel system”, page 222. 


+ Clean tools and workbench etc. before working on the injection 
system. 


@ Before installing, check the injectors and their surroundings 
visually; they must be undamaged and clean. Make sure the 
injector bores in the cylinder head are clean. Wipe out if nec- 
essary using a clean cloth, taking care not to cause damage. 
Do not use sharp objects of any kind. 


@ Ifthe high-pressure fuellines are to be re-used, youmust mark 
them before removal. High-pressure pipes must always be re- 
installed on the same cylinder. 


@ Take care not to damage the injectors when removing the old 
copper seals. 


@ Check all new O-rings for damage before installing. Lubricate 
O-rings with engine oil or assembly oil before installing: 


¢ Position high-pressure pipes so they are free of stress. Tighten 
all unions lightly to start with before tightening to final torque. 


+è Never attempt to bend high-pressure fuel lines to shape. 


@ When working on any parts of the high-pressure fuel system, 
tools may only be used for loosening and tightening pipe un- 
ions. All other components must always be removed and 
installed by hand without using tools or other equipment. 


@ Press the fuel return hoses onto the injectors by hand from 
above so that they engage audibly on each injector (do not 
press in the release pins when doing this). Then press down 
the release pin after connecting the return line. Check that the 
fuel return hoses are seated securely and sealed properly by 
pulling them by hand from above. 


+ Do not dismantle individual common rail components. If there 
is a fault, the complete components must be renewed. 


@ When the engine is running, do not perform any repairs to the 
common rail system. 


+ Do not bleed the common rail system by unfastening high- 
pressure components after the engine has been started. 


+ All cable ties which are released or cut open when removing 
must be refitted in the same position when installing. 
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+ Fuel hoses in engine compartment must only be secured with 
spring-type clips. O-type clips or screw-type clips must not be 
used, 


3.4 Nuts, bolts 


@ Loosen bolts in reverse sequence to specified tightening se- 
quence. 


¢ Bolts and nuts used to secure covers and housings must be 
tightened in steps according to the specified tightening se- 
quence and method. 


¢ Bolts and nuts which secure covers and housings should be 
loosened and tightened in diagonal sequence and in stages if 
no tightening sequence is specified. 


@ Always renew self-locking bolts and nuts. 


@ Unless otherwise specified, use a wire brush to clean the 
threads of bolts which are secured with locking fluid. Then in- 
stall bolts with locking fluid; for locking fluid refer to > Elec- 
tronic parts catalogue . 


@ Threaded holes which take self-locking bolts or bolts coated 
with locking fluid must be cleaned using a thread tap or similar. 
Otherwise there is a danger of the bolts shearing off the next 
time they are removed. 


@ The tightening torques stated apply to non-oiled nuts and 
bolts. 


3.5 Identification plates 


When renewing vehicle components, the identification plates on 
the old parts that have a replacement part number (see > Elec- 
tronic parts catalogue ) must be attached to the new parts due to 
approval regulations. 


3.6 Use of impact wrenches 


In general, it is permitted to use an impact wrench to unscrew 

bolts and nuts. An exception to this is when work is performed 
inside an open high-voltage battery. For this work, it is not per- 
mitted to use an impact wrench. 


An impact wrench may be used to screw in bolts and nuts when 

performing repair work if the following requirements are observed. 

Á ganora; electric and compressed-air impact wrenches should 
e used. 


Requirements: 


* Only screw in bolts with locking fluid or self-locking nuts at low 
speed. 


* Use a suitable impact wrench with variable speed and adjust- 
able torque range. 


* Use suitable bits when working in the vicinity of sensitive sur- 
faces, e.g. plastic-coated bits for aluminium rims. 


* When working in the vicinity of natural gas systems, observe 
the information in the Workshop Manual “Natural gas engines 
- General information”. 


Use: 
* Fit bolts/nuts by hand. 
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* Only use an impact wrench to screw in bolts/nuts until the head 
of the bolt/nut makes contact and then continue tightening with 
a torque wrench. 


* Clean threaded pins before unscrewing the bolt/nut. 


3.7 Foreign particles in engine 


+ When performing assembly work on the engine, all open pas- 
sages in the intake and exhaust systems must be sealed with 
suitable plugs (e.g. from engine bung set - VAS 6122- ) to 
prevent foreign particles from entering the engine. 


(à Note 


If the turbocharger has suffered mechanical damage 
> page 203 


3.8 Contact corrosion 


Contact corrosion can occur if unsuitable fasteners are used (e.g. 
bolts, nuts, washers, etc.). 


For this reason, only fasteners with a special surface coating are 
fitted. 


Additionally, all rubber and plastic parts and all adhesives are 
made of non-conductive materials. 


Always install new obra if you are not sure whether used parts 
can be re-fitted > Electronic parts catalogue . 


Please note: 


@ We recommend using only genuine replacement parts; these 
have been tested and are compatible with aluminium. 


+ We recommend using Audi Genuine Accessories. 


+ Damage caused by contact corrosion is not covered by war- 
ranty. 


3.9 Routing and attachment of pipes, hoses 
and wiring 


@ Mark fuel lines, hydraulic lines, vacuum lines, lines for activa- 
ted, charcoal filter and-electrical wiring, etc. before:removal:so 
they can be re-installed in the original positions and correctly 
connected. Make sketches or take photographs if necessary. 


+ To avoid damaging pipes, hoses and wiring, ensure sufficient 
clearance from all moving or hot components in engine com- 
partment (limited space in engine compartment). 


3.10 Installing radiators and condensers 


Even when the radiator, condenser and charge air cooler are cor- 
rectly installed, slight impressions may be visible on the fins of 
these components. This does not mean that the components are 
damaged. If the fins are only very slightly distorted, this does not 
justify renewal of the radiator, charge air cooler or condenser. 
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10- Removing and installing engine 


1 Removing and installing engine 


> “1.1 Removing engine”, page 9 


> “1.2 Securing engine to engine and gearbox support” 
page 27 


> “1.3 Installing engine”, page 28 


1.1 Removing engine 


Special tools and workshop 
equipment required 
10-222 A710 


VAS 6208 


Support bracket - 10 - 222 A- 

Hook - 10 - 222 A/10- 

Lifting tackle - 2024 A- 

Workshop hoist - VAS 6100- 

Drip tray for workshop hoist - VAS 6208- 
Gearbox support - 3147- 


© ©% >è © Oe o 
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@ Hooks - 10 - 222 A /2- 
10-222 A/2 


os Oo 


WO0-11170 


WO0-11156 


+ Removal lever - 80 - 200- 


+ Hose clip pliers:- VAS-6362- 
VAS 6362 


TC 


WOO0-11227 


@ Locking tool - T40098- 


a 


W0O0-10333 
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Procedure 


[a] Note 


@ The engine is removed upwards without gearbox. 
+è Fit cable ties in the original positions when installing. 


A Caution 


When disconnecting the battery there is a risk of irreparable 
damage to electronic components. 


@ Observe notes on procedure for disconnecting the battery. 


— Disconnect earth wire from battery terminal > Electrical sys- 
tem; Rep. gr. 27 ; Battery; Disconnecting and connecting 
battery . 


— Remove engine cover panel -arrows-. 


A WARNING 


Risk of scalding due to hot steam and hot coolant. 


@ The cooling system is under pressure when the power unit 
Is hot. 


$ To allow pressure to dissipate, cover filler cap on coolant 
expansion tank with cloth and open caretully. 


— Open filler cap -arrow- on coolant expansion tank. 


— Remove front wheels > Running gear, axles, steering; Rep. 
gr. 44 ; Wheels, tyres . 


— Remove wheel spoilers (front) on both sides > General body 
repairs, exterior; Rep. gr. 66 ; Wheel housing liners; Exploded 
view - wheel housing liner (front) . 


— Remove drive shaft cover on both sides > General body re- 
pairs, exterior; Rep. gr. 66 ; Wheel housing liners; Exploded 
view - wheel housing liner (front) . 


— Remove noise insulation panels > General body repairs, ex- 
terior; Rep. gr. 66 ; Noise insulation; Removing and installing 
noise insulation . 


at — re "7 is 
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- Place drip tray for workshop hoist - VAS 6208- beneath en- 
gine. 


— Open drain screw -1- at connection and drain off coolant; then 
detach connection -2- from radiator (lift retaining clip). 


— Move coolant hose clear at longitudinal member. 


4 — ! 


> x / 
A10-10994 


Vehicles with multitronic gearbox: 


— Release hose clip -arrow-, disconnect coolant hose and drain 
off coolant. 


All vehicles (continued): 
- Releas i isconnect air hose and press to 


Protected by copyright. Copying for private or commercial purpos 
yermitted unless authorised by AUDI AG. AUDI AG does not guara 
with respect to the correctness of information in this document. C 


- Remove nuts -arrows- and bolts -1- for front exhaust pipe. 


M aens ji 
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A Caution 


Risk of damage to flexible joints in front exhaust pipe 
@ Do not bend flexible joints in front exhaust pipe more than 
10°. 


-— Loosen bolts -arrows-, push back clamp and detach front ex- 
haust pipe. 


r g for particulate filter. 


Disregard =item, t=: 


— Remove bolts -1- and detach torque reaction support. 
— Remove bolts -2- on both sides and detach cross member 


Vehicles with multitronic gearbox: 


— Remove subframe cross brace > Running gear, axles, steer- 
ing; Rep. gr. 40 ; Subframe; Removing and installing subframe 
cross brace . 


A Caution 


Risk of damage to running gear components. 


@ The vehicle must NOT be lowered onto all four wheels if 
the engine/gearbox mountings, steering rack or subframe 
cross brace are not properly installed. 


— Unplug electrical connector -3- and move clear. 
— Release hose clip -2- and detach coolant hose. 


[a] Note 


-Item 1- and -arrows- can be disregarded. 


| 
A21-10310 
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(a) Note 


Place a cloth underneath the ATF cooler to catch escaping cool- 
ant. 


— Release hose clip -1- and detach coolant hose. 


- namore bolts -arrows-, detach ATF cooler and push to one 
side. 


a Note 


Disregard -item 2-. 


A Caution 


Risk of irreparable damage to gearbox control unit (mecha- 
tronic unit) because of static discharge. 


$ Before unplugging or plugging in electrical connector, me- 
chanic must discharge static electricity. To do so, touch 
vehicle earth, heater radiator, or lifting platform, with your 
hand. 


@ Do NOT touch connector contacts in gearbox connector oa — 
with your hands. Va Ea 


— Turn retainer catch anti-clockwise -arrow-, then unplug elec- 
trical connector at gearbox and move wiring clear. 


a Note 


Disregard items -1 and 2-. 


All vehicles (continued): 
- Detach bottom cover -1- from gearbox -arrow-. 


sai] ato-10628 | | 
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— Detach cap from vibration damper. 


— Counterhold crankshaft on central bolt for vibration damper 
using angled ring spanner -1- when loosening bolts for drive 
plate. 


(i) Note 


When performing the next step, turn the crankshaft only in the 
normal direction of rotation -arrow-. 


— Remove 3 bolts -arrow- for drive plate, turning crankshaft 120° 
in normal direction of rotation each time. 


— Remove bolts -1, 7, 8, 9, 10- securing engine to gearbox. 


[a] Note 


Disregard -item A-. 


Protected by copyright. Copying for private or commercial purposes, in pe 
permitted unless authorised by AUDI AG. AUDI AG does not guarantee or accept any liability 


with respect to the correctness of information in this document. Copyright by AUDI AG 
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A Caution 


Running a used poly V-belt in the opposite direction could 
cause irreparable damage. 


$ Before removing the poly V-belt, mark the direction of ro- 
tation with chalk or a felt-tip pen for re-installation. 


— Swivel tensioner in clockwise direction -arrow-, detach poly V- 
belt from pulley for air conditioner compressor and lock ten- 
sioner using locking tool - T40098- . 


— Take off poly V-belt. 


eee = 
TAN 
AW 


uyr 
\ 


— Unplug electrical connector -1- and move wiring clear. 


A WARNING 


Risk of injury caused by refrigerant. 


$ The air conditioner refrigerant circuit must not be opened. 


- Remove bolts -arrows- for air conditioner compressor. 


A Caution 


Risk of damage to refrigerant lines and hoses. 
@ Do NOT stretch, kink or bend refrigerant lines and hoses. 


— Tie up air conditioner compressor together with lines to one 
side (lines remain connected). 


- Take electrical connector -1- for radiator fan out of bracket and 
unplug connector (push retainer to the rear -arrow- and press 
down release catch). 


- ae clear electrical wiring harness going to radiator fan con- 
trol unit. 


permitted u 
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[a] Note 


Disregard items -2 and 3.-. 


Remove bolts -arrows- and move bracket -1- to the rear. 


Remove bolt -arrow-, release fastener and move radiator fan 
control unit - J293- -item 1- clear to one side. 


Remove bolts -arrows- (counterhold at central bolt). 
Remove vibration damper. 


Pull off cover cap for idler roller. 
Remove bolt -arrow- and detach idler roller. 


Remove lock carrier cover > General body repairs, exterior; 
Rep. gr. 63 ; Bumper (front); Removing and installing attach- 
ments . 
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— Remove bolts -arrows- and detach air duct -1-. 


Protected by copyright. Copying for private or co 


permitted unless authori sed by AUDI AG. AUDI AG dogsnotouarantee or accent any liability 
— Remove bolts -arrows- and detach air duct -2-. : 


with respect to the correctness of information in this 
(i Note 


‘= 
Disregard -item 1-. mmn : gma 7. JA Y _ == 


— Unplug electrical connector -2-. 


-= Po aoa hose clip -3- and detach air hose from air mass meter 


— Detach air cleaner housing -1-. 


— Lift retaining clips -1- and -2- and disconnect coolant hoses. 


(ë) Note 


Disregard -item 3-. 
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— Release hose clips -arrows- and remove air hose. 


— Unplug electrical connector for charge pressure sender - 
G31-/ intake air temperature sender - G42- -item 1- and move 
wiring clear. 


(ioe Pe 


— Remove bolts -1, 2-. 
— Release hose clip -3- and detach coolant hose. 


— Unscrew terminal 30/B+ -item 1-. 
— Unplug electrical connector -2-. 


— Remove bolts -arrows-. 
— Move coolant pipe (top left) to side and detach alternator -1-. 


[a] Note 


@ /falternator poy in its bracket, screw bolts back in again 
the 


f 
= J 


Motor jountings. 


oads with flat side of hammer to release 


Ae. 
id Ne 


\itted unless authorised by AUDI AG. AUDI AG does not guarante« accept ibility 
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— Remove bolt -1- and take off poly V-belt tensioner -2- 
-arrow-. 


- co retaining clips -arrows- and detach toothed belt cover 
top). 


A Caution 


Protect fuel system against contamination. 


@ Rules for cleanliness when working on the injection Sys- 
tem > page 5. 


Disconnect fuel supply hose -3- and fuel return hoses -1, 2-. 


+] A20-10974 | 
| 


A S Dy 


— Press foam wedge -1- to one side. 
— Remove bolts -arrows-. 


-— Remove body brace > 
gr. 40 ; Suspension s 
body brace . 
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d open cover -arrow B-. 


Protected by copyright. Copying for private or commercial purposes, 
permitted unless authorised by AUDI AG. AUDI AG does not guarantee 


with respect to the correctness of information in this document. Copy 


4S 
a A Jy 
— Remove nuts -2 and 4- and move electrical wiring clear. 
— Detach electrical connector -1- from bracket and unplug. 


— Remove nuts -arrows- and detach terminal 30 wiring junction 
- TV2- from plenum chamber partition panel. 


[a] Note 


Disregard -item 3-. 


— If fitted, unplug electrical connector at brake servo pressure 
sensor - G294- -arrow-. 


— Unscrew nut -2- on longitudinal member (right-side) and move 
earth cables clear. 


— Release catch -arrow- to open wiring duct -1- and move elec- 
trical wiring harness clear. 
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- Disengage engine wiring harness at electronics box in plenum 


Unscrew bolts -arrows- and pull filler neck -1- out of washer 
fluid reservoir and through opening in body to right side. 


Remove cap nut -2- and move earth wiring clear. 


Release fastener -arrow-, detach engine control unit - J623- 
-item 1- from bracket and swivel it to one side. 


| 


= 


Remove bolts -arrows- and detach cover -1- for electronics 
box in plenum-chamber.°!)) n9 for private or commercial purposes, 


permitted unless authorised by AUDI AG. AUDI AG does not guarante 


with respect to the correctness of information in this document. Copy [8 


Unplug electrical connectors -1- and unscrew nut -2- for elec- 
trical wiring. 


Release catches -arrows- and detach relay carrier with fuse 
holder -3-. 


chamber and move clear. 
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— Release catches -arrows A- and lift off wiring protector -1- 
-arrow B- 


— Place wiring harness on engine and secure engine/motor con- 
trol unit - J623- to prevent it from dropping. 


— Lift retaining clips -1 and 2-, disconnect coolant hoses and 
guide coolant hose through plenum chamber partition panel. 


[a] Note 


Disregard -item 3-. 


Vehicles with multitronic gearbox: 
— Lift retaining clips - -1, 2 and 3-, disconnect coolant hoses and 


guide rele oolant he hrough plenum chamber parti- 
tion pane 
All vehicle TLD 


- Remove plenum chambe n panel > General body re- 
pairs, exterior; Rep. gr. 50; ‘Bulkhead: enn view - plenum 


chamber partition panel. ght. Copying for private or commercial put 
permitted unless authorised by AUDI AG. AUDI AG doe: 


with respect to the correctness of information in this docu 
— Unplug electrical connector -3- for pressure differential sender 
- G505- 


— Remove bolt -2- and move hoses -1- clear at bracket. 
— Move pressure differential sender - G505- to rear. 
— Remove Lambda probe - G39- > page 266 . 
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- Unplug electrical connectors -4- for exhaust gas temperature 
sender 3 - G495- and move electrical wiring clear. 


— Remove nuts -a iculate filter to rear. 


Vehicles with manual gearbox: 


— Unplug electrical connector -2- at reversing light switch - F4- 
and move electrical wire clear. 


a Note 


Disregard items -1 and 3-. 


1B ie 4 
g 


A34-10369 |] 
i = 


LLE 


- Unclip electrical connector -C- from bracket -B- and unplug. 


(à) Note 


Disregard -item A- and -arrows-. 
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— Unplug electrical connector -arrow- for gearbox neutral posi- 
tion sender - G701- and move electrical wire clear. 


— Remove bolts -2 ... 6- securing gearbox to engine. 
— Separate starter from gearbox and leave in position. 


[a] Note 


Disregard -item A-. 


Vehicles with multitronic gearbox: 


— Detach electrical connector -1- from bracket and move elec- 
trical wiring harness -2- clear using removal lever - 80 - 200- . 


Protected by copyright. Copying for private or commercial purpos 

permitted unless authorised by AUDI AG. AUDI AG does not guar 

idles (cc ntinue ihe correctness of information in this document. ¢ 
All vehicles (continued): 


(å) Note 


Bolt -2- secures the starter to the gearbox and is provided with an 
additional spacer sleeve -arrow-. 
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— Setup support bracket - 10 - 222 A- on suspension turrets (left 
and right) as illustrated. a 10-222 A/10 


- Attach gearbox support - 3147- to gearbox and to hook - 10 - 
222 A/2- using hook - 10 - 222 A/10-. 


a Note 


For illustration purposes, thé:installation position.is‘shown with 
the engine removed. 


— Take up weight of gearbox with spindle of support bracket. 

— Remove lifting eye of lifting tackle -- 2024 A- (pull out split-pin 
and press out pin). 

— Reinsert lifting eye in 4th hole from front on lifting tackle. 

— Secure pin with split pin again. 


— Attach lifting tackle - 2024 A- to engine and workshop hoist - 
VAS 6100- as shown in illustration. 


A WARNING 


Accident risk from loose components of lifting tackle. 


PBI) 
7 en | 


@ The support hooks and retaining pins on the lifting tackle 
must be secured with locking pins. 


— Remove bolts -2- for engine mounting on both sides. 
— Remove nut -3- and move bracket with electrical wiring clear. 


— If fitted, remove electrical connectors -arrow- on both sides 
from bracket and unplug connectors. 


(à Note 


Disregard -item 1-. 


- Raise engine until engine mountings are clear. 
— Tighten spindle of support bracket - 10 - 222 A- further. 


A Caution 


Danger of damage to hoses, pipes and wiring connections and 
to engine compartment. 


$ Check that all hoses and wiring connections between en- 
gine, gearbox, subframe and body have been detached. 


@ Carefully guide engine out of engine compartment when 
lifting out. 
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[a] Note 2 


A second mechanic is required to carefully open bonnet as much 1 
as possible when lifting engine out. A 


— Use small screwdriver to slightly lift retaining clip -arrow- at 1 
both ends and detach gas strut -1- from ball stud -2- at top. aS 
— Separate engine from gearbox and lift engine out of engine 
compartment. 
— Press gas struts back onto ball studs. 
1.2 Securing engine to engine and gearbox 
support 


When carrying out repairs, secure engine to engine and gearbox 
support - VAS 6095A- using universal support - VAS 6095/1- . 


Special tools and workshop equipment required 


@ Engine and gearbox support - VAS 6095A- 
VAS 6095 


W00-11310 


VAS 6100 D 


W00-11307 


@ Workshop hoist - VAS 6100- 


+ Lifting tackle - 3033- 
3033 


W00-11605 
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Procedure 
* Gearbox detached from engine. 


— Attach lifting tackle - 3033- to engine and workshop hoist - VAS 
6100- as shown in illustration. 


+ Gearbox end: position 3. 
@ Pulley end: position 9. 


— Lift engine off engine bracket - T10497A- using workshop hoist 
- VAS 6100- . 


— Secure engine to engine and gearbox support - VAS 6095A- 
using universal support - VAS 6095/1- . 


Tightening torque 


[Component | m | 


Bolts/nuts 


[| N10-10751 | 


1.3 Installing engine 


When installing a new base engine, you must check whether 
there jis ‘a sticker onthe cylinder head- cover. 


If a sticker is attached which states |Spannpratzen auf ‘vor-~ 
geschriebenes Drehmoment ates [spansprstses pieces tight- 
ened to specified torque), the clamping pieces have already been 
tightened to the specified final torque at the factory. 


If no sticker is attached, it is essential that the clamping pieces for 
the injectors are tightened to the specified torque 

> Item 7 (page 237) after installing the high-pressure pipes. If 
these instructions are not observed, the engine could be dam- 
aged. 


Special tools and workshop equipment required 


@ Assembly aid - T40169- 
T40169 


W00-10593 
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@ Transportation lock - T40170- 
T40170 


W00-10594 


Tightening torques 


lä) Note 


Tightening torques apply only to lightly greased, oiled, 
ile hee or black-finished nuts and bolts. 


@ Additional lubricants such as engine or gearbox oil may be 
used, but do not use lubricants containing graphite. 


+è Do not use de-greased parts. 


@ Tolerance for tightening torques: + 15 % 


Bolts/nuts 


@ = “2.1 Exploded view - assembly mountings”, page 34 


@ Engine to gearbox > Rep. gr. 34 ; Removing and installing 
gearbox; Tightening torques for gearbox or > Rep. gr. 37; 
Removing and installing gearbox; Tightening torques for gear- 
box 


Procedure 


a Not 


Renew the bolts tightened with specified tightening angle. 


@ Renew self-locking nuts and bolts as well as seals, gaskets 
and O-rings. 


+ On vehicles with manual gearbox, a needle bearing must be 
fitted in the drive plate. Before installing, check whether a nee- 
dle bearing is fitted. Press needle bearing into drive plate 


> page 65. 


@ Secure all hose connections with the correct type of hose clips 
(same as original equipment) > Electronic parts catalogue . 


+è Fit all cable ties in the original positions when installing. 
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— The following preparations are required before joining engine 
and gearbox: 


— Insert assembly aid - T40169- into gearbox housing between 
flywheel/torque converter and gearbox housing from below, as 
illustrated. : 

* The asfemb ; id 
-1- and in the in 

\ ge 


B Note 


There is only one inspection hole on the circumference; turn the 
dual-mass ee/ accordingly. 


st A ge X the semi-circular recess 
ection h Pess -2-1 


— Insert pin of assembly aid into hole on gearbox housing. 


— Insert transportation lock - T40170- into gearbox housing from 
below and clamp onto flange shaft -1-. 


— Check whether aluminium bolts securing engine to gearbox 
can be reused; if so, apply marking > Rep. gr. 34 ; Removing 
and installing gearbox; Tightening torques for gearbox or > 
Rep. gr. 37 ; Removing and installing gearbox; Tightening 
torques for gearbox . 


- Check whether dowel sleeves -A- for centring engine and 
gearbox are fitted in cylinder block; install missing dowel 
sleeves. 


- Bring engine into position on gearbox, fit bolts -2 ... 6- and 
tighten. 


A34-10493 
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[a] Note 


+è Bolt -2- secures the starter to the gearbox and is provided with 
an additional spacer sleeve -arrow-. 


@ The spacer sleeve must be fitted between the starter and the 
gearbox. 


- Slacken hook = 10 222A /10-. c.. 


- Lower workshop hoist and place engine/gearbox assembly. esn i 
onto engine mountings. n ee 


mmer 


th respect.to the correctness of infor 
— Secure engine mounting 3 page 34 . 


— Detach workshop hoist - VAS 6100- and lifting tackle - 2024 


— Tighten bolts -1, 7, 8, 9, 10- to secure engine to gearbox. 
— Remove transport lock - T40170- and assembly aid - T40169-. 


[a] Note 


The following step is necessary to ensure that the clutch module 
is straight and that it makes even contact with the drive plate. 


— Install wheel housing liners > General body repairs, exterior; 
Rep. gr. 66 ; Wheel housing liners; Exploded view - wheel 
housing liner (front) . 


— Fit front wheels > Running gear, axles, steering; Rep. gr. 44; 
Wheels, tyres . 


- Engage 4th gear and turn front wheels in direction of travel 
until clutch module is rotated by one complete turn (360°). 


* The inspection hole -arrow- should be visible again in the re- 
cess on the gearbox housing. 
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— Bolt clutch module onto drive plate as follows: 
- Screw in first bolt -arrow- hand-tight (2 Nm). 


— Turn front wheels in direction of travel until clutch module is 
rotated by 240°. 


— Tighten bolt accessible in this position to specified torque > 
Rep. gr. 30 ; Clutch; Exploded view - clutch module . 


— Turn front wheels in direction of travel until clutch module is 
rotated by 120° each time and tighten remaining 2 bolts to 
specified torque > Rep. gr. 30 ; Clutch; Exploded view - 


ea =— T= 
Remaining installation steps are carried out in reverse sequence; : 
note the following: 


— Install particulate filter > page 281 . 
— Install pressure differential sender - G505- > page 282 . 


— Install plenum chamber partition panel => General body re- 
pairs, exterior; Rep. gr. 50 ; Bulkhead; Exploded view - plenum 
chamber partition panel . 


— Install filler neck for washer fluid reservoir > Electrical system; 
Rep. gr. 92 ; Windscreen washer system; Exploded view - 
windscreen washer system : 


— Install air cleanemhousing= page 227 . 


— Instal lock carrier cover = °General’ body repairs, exterior; 
Rep. gr. 63 ; Bumper (front); Removing and installing attach- 
ments . 


— Install tensioner and idler roller > page 42 . 
— Install vibration damper > page 47 . 


— Install alternator > Electrical system; Rep. gr. 27 ; Alternator; 
Exploded view - alternator . 


— Install air conditioner compressor > Heating, air conditioning; 
Rep. gr. 87 ; Air conditioner compressor; Detaching and at- 
taching air conditioner compressor at bracket . 


— Install poly V-belt > page 45. 


- Electrical connections and routing > Current flow diagrams, 
Electrical fault finding and Fitting locations. 


— Install engine control unit > page 269 . 


— Install electrical wiring, terminal 30 wiring junction 2 - TV22- 
and cover for electronics box in engine compartment > Elec- 
trical system; Rep. gr. 97 ; Relay carriers, fuse carriers, 
electronic boxes; Overview of fitting locations - relay carriers, 
fuse carriers, electronic boxes . 


— Install cross member and torque reaction support 
> page 38. 


— Observe steps required after re-connecting battery > Electri- 
cal system; Rep. gr. 27 ; Battery; Disconnecting and connect- 
ing battery . 


A Caution 


Risk of irreparable damage to control units because of exces- 
sive voltage. 


@ Never use battery charging equipment for boost starting. 
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— Install air hoses with screw-type clips > page 209 . 
— Check oil level > Maintenance ; Booklet 411. 


— Bleed fuel system 
> “1.3 Filling and bleeding fuel system”, page 222 . 


— Connect coolant hoses with plug-in connector > page 190 . 


(i) Note 


Do not reuse coolant. 


— Fill up with coolant > page 164 . 


— Install wheel spoilers > General body repairs, exterior; Rep. 
gr. 66 ; Wheel housing liners; Exploded view - wheel housing 
liner (front) . 


— Install noise insulation panels > General body repairs, exte- 
rior; Rep. gr. 66 ; Noise insulation; Exploded view - noise 
insulation . 
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2 Assembly mountings 


> “2.1 Exploded view - assembly mountings”, page 34 


=> “2.2 Supporting engine in installation position”, page 36 


> “2.3 Removing and installing engine mountings”, page 37 


> “2.4 Removing and installing torque reaction support and cross 
member”, page 38 


=> “2.5 Removing and installing gearbox mounting”, page 39 
2.1 Exploded view - assembly mountings 


Engine mounting 


1 - Bolt 
Q 20Nm 


2 - Bracket 
QO _For engine mounting aon 
Ql Renew retainingplate if | 
‘engine mounting is de- 
fective ast -= = 
Q Check retaining plate on 
opposite side; renew if 
necessary 
3 - Bolt 
QO '40'Nm 


4 - Engine support 
5 - Bolt 
QO 10Nm 


6 - Heat shield 
Q Right-side only 


7 - Bolt 

QO) Renew 

Q 90 Nm +90° 
8 - Engine mounting 


QO) Left side: with left elec- 
trohydraulic engine 
mounting solenoid valve 
- N144- 

Q Right side: with right 
electrohydraulic engine 
mounting solenoid valve 
- N145- 


Q Removing and installing 
=> page 37 
QO Renew in pairs 


9 - Subframe 


10 - Bolt 
QO 55Nm 
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Torque reaction support’and cross member - tightening torques 
1- Bolt, 25 Nm 
2- Bolt, 40 Nm 


A10-11061 


Gearbox mounting for manual gearbox 


1 - Nut 


Q Tightening torque > 
Rep. gr. 34 ; Assembly 
mountings; Exploded 
view - assembly mount- 
ings 


2 - Bolt 


Q Tightening torque > 
Rep. gr. 34 ; Assembly 
mountings; Exploded 
view - assembly mount- 
ings 

3 - Bolt 

Q Tightening torque > 
Rep. gr. 34 ; Assembly 
mountings; Exploded 
view - assembly mount- 
ings 

4 - Nut 

Q Tightening torque > 
Rep. gr. 34 ; Assembly 
mountings; Exploded 
view - assembly mount- 
ings 

5 - Gearbox support 

QO) Removing and installing 

> page 39 
6 - Gearbox mounting 
QO) Removing and installing 


> page 39 
7 - Stop (bottom) 
QO For gearbox mounting 
8 - Bolt 


QO Tightening torque > Rep. gr. 34 ; Assembly mountings; Exploded view - assembly mountings 


9 - Tunnel cross member 
QO Removing and installing > Rep. gr. 34 ; Assembly mountings; Exploded view - assembly mountings 


Gearbox mounting for multitronic gearbox 
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1 - Nut 


Q Tightening torque > 
Rep. gr. 37 ; Assembly 
mountings; Exploded 
view - assembly mount- 
ings 


2 - Bolt 


Q Tightening torque > 
Rep. gr. 37 ; Assembly 
mountings; Exploded 
view - assembly mount- 
ings 


3 - Bolt 


Q Tightening torque > 
Rep. gr. 37 ; Assembly 
mountings; Exploded 
view - assembly mount- 
ings 


4 - Nut 


Q Tightening torque > 
Rep. gr. 37 ; Assembly 
mountings; Exploded 
view - assembly mount- 
ings 


5 - Gearbox support 


6 - Gearbox mounting 
Q Removing and installing 
=> page 40 
7 - Stop (bottom) 
Q) For gearbox mounting 


8 - Bolt i Ey 
Q Tightening torque > 
Rep. gr. 37 ; Assembly 
mountings; Exploded 

view - assembly mountings 


9 - Tunnel cross member 
Q Removing and installing > Rep. gr. 37 ; Assembly mountings; Exploded view - assembly mountings 


2.2 Supporting engine in installation posi- 
tion 
Special tools and workshop equipment required 


@ Support bracket - 10 - 222 A- 
10-222A 
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Procedure 
— Remove engine cover panel > page 41. 


— Unplug electrical connector -3- for pressure differential sender 
- G505- 


— Remove bolt -2- and move hoses -1- clear at bracket. 
— Move pressure differential sender - G505- to rear. 


— Setup support bracket - 10 - 222 A- on suspension turrets (left 
and right) as illustrated. 


— Attach spindles -10 - 222 A/11- to engine lifting eyes. 
— Partly take up weight of engine with spindles. 


2.3 Removing and installing engine mount- 
ings 


(å) Note 


@ To avoid repeat repairs, proceed as follows if an engine 
mounting is defective: 


@ Renew engine mounting and corresponding retaining plate. 


posite side; check corre- 


Removing tu i 
— Support engine in installation position > page 36. 


— Remove frontwheéls + ‘Running gear, axles, steering; Rep: 
gr. 44 ; Wheels, tyres . UDIA 


— Remove wheel spoilers (front) on both sides =, General body 
repairs, exterior; Rep. gr. 66 ; Wheel housing liners; Exploded 
view - wheel housing liner (front) . 


— Remove drive shaft cover on both sides > General body re- 
pairs, exterior; Rep. gr. 66 ; Wheel housing liners; Exploded 
view - wheel housing liner (front) . 


— Remove noise insulation (front) > General body repairs, ex- 
terior; Rep. gr. 66 ; Noise insulation; Removing and installing 
noise insulation . 
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- Move clear and unplug electrical connector -3- for electrohy- 
draulic engine mounting solenoid valve. 


— Remove bolts -1, 4, 5- for engine mounting. 


== 
‘om 


— Detach bracket -2- and engine mounting. 


Sa 


AT 


Installing 
Installation is carried out in reverse order; note the following: 


a Note 


Renew the bolts tightened with specified tightening angle. 


— Install pressure differential sender - G505- > page 282. 
Tightening torques 
@ = “2.1 Exploded view - assembly mountings”, page 34 


+ Drive shaft covers, wheel spoilers = General body repairs, 
exterior; Rep. gr. 66 ; Wheel housing liners; Exploded view - 
wheel housing liner (front) 


@ = Running gear, axles, steering; Rep. gr. 44 ; Wheels, tyres 


2.4 Removing and installing torque reaction 
support and cross member 
Removing 


- Remove noise insulation (front) > General body repairs, ex- 
terior; Rep. gr. 66 ; Noise insulation; Removing and installing 
noise insulation . 


— Release hose clip -arrow-, disconnect air hose and press to 
one si 


- Move electrical wiring harness clear. 
-— Remove bolts -1- and detach torque reaction support. 
— Remove bolts -2- on both sides and detach cross member 


-3-. 
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Installing 


— Push torque reaction support -1- upwards -arrow- until it 
makes contact with cross member. 


* The buffer stop -2- must be free of stress and must lie against 
the cross member without play. 


— Tighten bolts -3- in this position. 


The remaining installation steps are carried out in the reverse se- 
quence. 


Tightening torques 
@ = Fig. “Torque reaction support and cross member - tighten- 


ing torques” , page 35 


@ = “2.2 Exploded view - hose connections for charge air sys- 
tem”, page 209 


@ = General body repairs, exterior; Rep. gr. 66 ; Noise insula- 
tion; Exploded view - noise insulation 


2.5 Removing and installing gearbox 
mounting 


> “2.5.1 Removing and installing gearbox support with gearbox 
mounting - vehicles with manual gearbox”, page 39 


> “2.5.2 Removing and installing gearbox mounting - vehicles 
with manual gearbox”, page 39 


=> “2.5.3 Removing and installing gearbox mounting - vehicles 

with multitronic gearbox”, page 40 

2.5.1 Removing and installing gearbox sup- 
port with gearbox mounting - vehicles 
with manual gearbox 


Removing 


— Remove tunnel cross-piece > Rep. gr. 34 ; Assembly mount- 
ings; Exploded view - assembly mountings . 


— Remove bolts -arrows- and detach gearbox support and gear- 
box mounting from gearbox. 


Installing 
Installation is carried out in reverse order; note the following: 


— Secure gearbox support with gearbox mounting to gearbox 
-arrows-. 


— Install tunnel cross-piece > “Rep. gr. 34 ; Assembly mount- 
ings; Exploded view ~ assembly mountings . 


Tightening torques 
@ = “2.1 Exploded view - assembly mountings”, page 34 


2.5.2 Removing, and installing gearbox 
mounting - vehicles with manual gear- 
box 


Removing 


— Remove gearbox support with gearbox mounting > page 39 . 


a A34-10403 | 
aS 
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— Unscrew bolts -1- and detach stop (bottom) -2- for gearbox 
mounting. 


— Remove nut -4- and detach gearbox mounting -5- from gear- 
box support -3-. 


Installing 


— Position gearbox support -3- on gearbox mounting -5- and 
hand-tighten nut -4-. 


— Secure stop (bottom) -2- with bolts -1-. 

— Tighten nut -4-. 

— Install gearbox support with gearbox mounting > page 39 . 
Tightening torques 


è = Rep. gr. 34; Assembly mountings; Exploded view - as- 
sembly mountings 


A34-10308 


2.5.3 Removing and installing gearbox 
mounting - vehicles with multitronic 
gearbox 

Removing 


— Remove tunnel cross-piece > Rep. gr. 37 ; Assembly mount- 
ings; Exploded view - assembly mountings . 


— Unscrew bolts -1- and detach stop (bottom) -2- for gearbox 
mounting. 


— Remove nut -4- and detach gearbox mounting -5- from gear- 
box support -3-. 


Installing 


— Position gearbox support -3- on gearbox mounting -5- and 
hand-tighten_nut -4-. 


- Secure stop (bottom) -2- with bolts -1-. 
— Tighten nut -4-. 


— Install tunnel cross-piece > Rep. gr. 37 ; Assembly mount- 
ings; Exploded view - assembly mountings . 


Tightening torques 


@ = Rep. gr. 37 ; Assembly mountings; Exploded view - as- 
sembly mountings 


A37-10742 
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3 Engine cover panel 

=> “3.1 Removing and installing engine cover panel”, page 41 

3.1 Removing and installing engine cover 
panel 

Removing 


— Carefully pull engine cover panel off retaining pins one after 
another -arrows-. Do not jerk engine cover panel away, and 
do not try to pull on one side only. 


Installing 


— When fitting engine 
filler neck. 


- First press engine cover panel onto rear rubber grommets and 
then onto front rubber grommets with both hands. 
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13- Crankshaft group 


1 Cylinder block (pulley end) 
> “1.1 Exploded view - cylinder block (pulley end)”, page 42 


> “1.2 Exploded view - sealing flange (pulley end)”, page 44 


=> “1.3 Removing and installing poly V-belt”, page 45 


=> “1.4 Removing and installing tensioner for poly V-belt”, 
page 47 


=> “1.5 Removing and installing vibration damper’, page 47 


> “1.6 Removing and installing bracket for ancillaries”, 
page 48 


> “1.7 Renewing crankshaft oil seal (pulley end)”, page 49 


> “1.8 Removing and installing sealing flange (pulley end)”, page 


51 
1.1 Exploded view - cylinder block (pulley end) 
1 - Poly V-belt 


ū Check for wear 


Q) Before removing, mark 
direction of rotation with 
chalk or felt-tip pen. If 
the belt runs in the op- 
posite direction when it 
is refitted, this can 
cause breakage. 

Q Removing and installing 
> page 45 

Q When installing, make 
sure itis properly seated 
on pulleys. 


2 - Bolt 

QO Renew 

Q 10 Nm +90° 
3 - Cap 

Q For vibration damper 
4 - Vibration damper 


Q Can only be installed in 
one position 


QO Removing and installing 
=> page 47 
5 - Tensioner 
QO) For poly V-belt 


Q Use locking tool - 
T40098- to lock tension- 


er. 
QO Removing and installing 
> page 47 
or 
- Bo 


Q Tightening torque > 
Electrical system; Rep. gr. 27 ; Alternator; Exploded view - alternator 
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7 - Bracket 
Q For ancillaries 
QO Removing and installing > page 48 


8 - Alternator 
QO) Removing and installing > Electrical system; Rep. gr. 27 ; Alternator; Removing and installing alternator 


9 - Bolt 
QO Bolt can be re-used; tightening torque for re-used bolt: 20 Nm + 90° 


ū New bolt: 20 Nm +180° 


10 - Bolt 

QO Renew 

QO) Tighteningtorque and sequence => page 44 
11 - Dowel sleeve 

Q Ensure correct’seating in bracket 
12 - Air conditioner compressor 


Q Do not unscrew or disconnect refrigerant hoses or pipes. 


QO Removing and installing > Heating, air conditioning; Rep. gr. 87 ; Air conditioner compressor; Detaching 
and attaching air. conditioner. compressor-at, bracket 


Q Pay attention to dowel sleeves = Item 11 (page 43) when installing 


13 - Bolt 


Q Tightening torque = Heating, air conditioning; Rep. gr. 87 ; Air conditioner compressor; Exploded view 
- air conditioner compressor drive unit 


14 - Idler roller 

QO For poly V-belt 

QO) Note installation position 
15 - Bolt 

QO) Renew 

Q 20 Nm +90° 
16 - Cap 

QO) For idler roller 
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Bracket for ancillaries - tightening torque and tightening sequence 


B Note 


Renew the bolts tightened with specified tightening angle. 


Fit bolts in the following sequence: 

Bolts -1, 5, 6- M10x60. 

Bolt -2- M10x40 

Bolts -3, 4- M10x155. 

Tighten bolts in 5 stages in the sequence shown: 


Tightening torque/angle specification 
a oe Screw in by hand until contact is made 
3. | -1-and-2- [Tum 60° further 

4. | -3-and-4-_|Turn 180° further 

5. | -5-and-6-_ [Turn 60° further 


1.2 Exploded view - sealing flange (pulley end) 


© è è 
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1 - Bolt 
Q Tightening torque 
= Item 27 (page 82) 
2 - Crankshaft sprocket 


ū Contact surface be- 
tween sprocket and 
crankshaft must be free 
of oil 


Q Can only be installed in 
one position 


3 - Oil seal 
Q For crankshaft (pulley 
end) 


Q Renewing > page 49 
Q Do not lubricate with oil 


4 - Sealing flange (pulley end) 


6 - Dowel pin prstected b 
QO 2x 
7 - Bolt th respect to th 
Q Tightening torque and 
sequence > page 45 


permitted u 


Sealing flange (pulley end) - tightening torque and sequence 

— Tighten bolts in 3 stages in the sequence shown: 

[Stage | Bolts |Tighteningtorque | 
1. | ~1..10- [Screw in by hand until contact is made 


-1 ... 6- Tighten in stages and in diagonal se- 
quence; final torque 15 Nm 
3. | 7...10 SNM 


1.3 Removing and installing poly V-belt 


Special tools and workshop equipment required 
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@ Locking tool - T40098- 
740098 


Removing 


A Caution 


Running a used poly V-belt in the opposite direction could 


cause irreparable damage. 


$ Before removing the poly V-belt, mark the direction of ro- 
tation with chalk or a felt-tip pen for re-installation. 


— Swivel tensioner in clockwise direction -arrow-, detach poly V- 
ey rom alternator pulley and lock tensioner using locking tool 


— Take off poly V-belt. 


Installing 


Installation is carried out nro de eb 


— Fit poly V-belt on poly V 
1- Vibration damper 
Protected by copyright. Copying for private or cc 
2- Idler roller y Copyrig P3 l 
, permitted unless authorised by AUDI AG. AUDI 
3- Poly V-belt tensioner 
with respect to the correctness of information 
4- Alternator 


5- Air conditioner compressor 


a Note 


When installing poly V-belt, make sure it is properly seated on 
pulleys. 


— Start engine and check that poly V-belt(s) run properly. 
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1.4 Removing and installing tensioner for 
poly V-belt 

Removing 

— Remove poly V-belt > page 45. 

— Release hose clips -arrows- and remove air hose. 


[a] Note 


Disregard -item 1-. 


— Remove bolt -1- and detach poly V-belt tensioner -2-. 


a] Note 


If bolt -1- makes contact with engine bracket, leave bolt in in- 
Stallation position. 


@ Due to lack of space, the tensioner must be guided out up- 
wards by rotating it. 

Installing 

Installation is carried out in reverse order; note the following: 

— Install poly V-belt > page 45. 

Tightening torques 

@ = “1.1 Exploded view - cylinder block (pulley end)”, page 42 


> “2.2 Exploded view - hose connections for charge air sys- 
tem”, page 209 


1.5 Removing and installing vibration damp- 
er 


Removing 
— Remove torque reaction a and cross member 
38 


/Unit..J293- > page 200. 
— Detach cap from vibration aptone 


— Counterhold crankshaft on centrat bolt using angled ring span- 
ner -1- when loosening bolts for vibration damper. 


Ai | a 
e E 


4 


| ae NY } 
|[A20-10973 | A20-10973 né 


d d| 
A 


= De | 
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Installing 
Installation is carried out in reverse order; note the following: 


a Note 


Renew the bolts tightened with specified tightening angle. 


Tightening torques 
@ = “1.1 Exploded view - cylinder block (pulley end)”, page 42 


Loosen bolts -arrows- for vibration damper. 
Remove bolts and take off vibration damper. 


Installation position: hole -arrow- in vibration damper must be 
positioned over raised section of crankshaft sprocket. 


Install radiator fan control unit - J293- > page 200 . 
Install poly V-belt > page 45. 
Install torque reaction support and cross member = page 38 . 


1.6 Removing and installing bracket for an- 


cillaries 


Removing 


Remove alternator > Electrical system; Rep. gr. 27 ; Alter- 
nator; Removing and installing alternator . 


Remove high-pressure pump > page 263 . 
Remove 4/2-way valve > page 173 . 
Remove bolt -arrow-. 


EENG bolts -1- and -2- and remove idler rollers for toothed 
elt. 


A 
~ 


E A13-10609 
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— Unplug electrical connector -1- and move wiring clear. 


A WARNING 


Risk of injury caused by refrigerant. 


$ The air conditioner refrigerant circuit must not be opened. 


— Remove bolts -arrows- for air conditioner compressor. 


A Caution 


m wa IS [ef 


Risk of damage to refrigerant lines and hoses. 
@ Do NOT stretch, kink or bend refrigerant lines and hoses. 


— c Tie up.air.conditioner compressor together with dines to.one 
side (lines remain connected). 

— Remove bolts -1 ... 6- and detach bracket for ancillaries. 

Installing 

Installation is carried out in reverse order; note the following: 


(å) Note 


Renew the bolts tightened with specified tightening angle. 


— Check that dowel sleeves are fitted at top right between brack- 
et for ancillaries and cylinder block; insert dowel sleeves if 
necessary. 


— Tighten bolts for bracket for ancillaries > page 44 . 
— Install 4/2-way valve = page 173. : 
— Install high-pressure pump > page 263 . F Ti 7 y 
-Install toothed belt (adjust valve timing) > page 87 . (ea) 


Tightening torques 
@ = Fig. “Bracket for ancillaries - tightening torque and tighten- 


ing sequence” , page 44 


@ = Heating, air conditioning; Rep. gr. 87 ; Air conditioner com- 
pressor; Exploded view - air conditioner compressor drive unit 


@ = Electrical system; Rep. gr. 27 ; Alternator; Exploded view 
- alternator 


1.7 Renewing crankshaft oil seal (pulley 
end) 


Special tools and workshop equipment required 
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+ Oil seal extractor - 3203- 


@ Counterhold tool - 3415- 


WO0-11162 


@ Assembly tool - T10053- 
T10053 


~ 


Procedúre 
- Remove toothed belt > page 83 . 


— Loosen bolt for crankshaft sprocket using counterhold tool - 
3415-. 


— Remove bolt and detach crankshaft sprocket. 
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Adjust inner section of oil seal extractor -3203- so it is flush 
with the outer section and lock in position with knurled screw. 


Lubricate threaded head of oil seal extractor, place it in posi- 
tion and screw it into oil seal as far as possible (applying firm 
pressure). 


Loosen knurled*screwrand'turn'inner part against crankshaft 
until the oil seal/is pulled out. 


Clamp flat&of oil seal extractor in vice and use pliers to remove 
oil seal. 


Clean contact surface and sealing surface for oil seal. 
Remove oil residue from crankshaft journal with a clean cloth. 


(å) Note 


Do not lubricate sealing lip and outer rim of oil seal before press- 
ing in. 


Fit guide sleeve -T10053/1- onto crankshaft journal. 


Push oil seal over guide sleeve onto crankshaft journal. 


Press in oil seal using bolt for crankshaft sprocket and thrust 
sleeve of assembly tool - T10053- until flush. 


Install crankshaft sprocket > page 81. 
Install toothed belt (adjust valve timing) > page 87 . 


1.8 Removing and installing sealing flange 


(pulley end) 


Special tools and workshop equipment required 


A13-0060 


1. Cylinder block (pulley end) 51 


Audi A6 2011 > , Audi A7 Sportback 2011 > 
4-cylinder TDI engine (2.0 Itr. 4-valve common rail - generation II) - Edition 05.2019 


+ Counterhold tool - 3415- 


WO0-11162 


@ Electric drill with plastic brush attachment 
@ Safety goggles 

+è Sealant > Electronic parts catalogue 
Removing 

— Remove toothed belt > page 83. 


— Loosen bolt for crankshaft sprocket using counterhold tool - 
3415-. 


Remove bolt and detach crankshaft sprocket. 


— Remove bolts -1 ... 10- and carefully release sealing flange 
from bonded joint. 


— Drive out oil seal with sealing flange removed. 
Installing 


Installation is carried out in reverse order; note the following: 


A Caution 


Make sure sealant residue‘does not enter lubrication system. 
$ Place a clean cloth over the exposed section of the sump. 


- Carefully remove sealant residue on cylinder block and sump. 


A WARNING 


Risk of eye injury. 


$ Put on safety goggles. 


- Use e.g. rotating plastic brush to remove sealant residue on 
sealing flange. 


- Clean sealing surfaces; they must be free of oil and grease. 
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[a] Note 


Note the use-by date of the sealant. 


— Cut off nozzle of tube at front marking (nozzle @ approx. 
2mm). 


— Apply a thin bead of sealant at the edge of the joint between 
the cylinder block and the sump -arrows-. 


A Caution 


Make sure lubrication system is not clogged by excess sealant. 
$ The sealant bead must not be thicker than specified. 


— Apply sealant bead -arrow- onto clean sealing surface of seal- , 
ing flange as shown in illustration. Cp A 
M 
* Thickness of sealant bead: 2 ... 3 mm EEN 


— Apply a thin coat of sealant to bottom sealing surface 
-shaded- on sealing flange. 


A 


The sealing flange must be installed within 5 minutes after apply- 
ing the sealant. 


- Carefully fit sealing flange ontodowehpins in cylinder block. 
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— Tighten sealing flange bolts > page 45 
- Install.crankshaft oil seal. (pulley end) 2-page 49 om mercial purpos|| A 
Tighteniagitorquesnless authorised by AUDI AG. AUDI AG does not guara} 
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2 Cylinder block (gearbox end) 
=> “2.1 Exploded view - cylinder block (gearbox end)”, page 55 


> “2.2 Removing and installing drive plate”, page 56 


> “2.3 Removing and installing sealing flange (gearbox end)” 
page 57 


> “2.4 Renewing needle bearing in drive plate”, page 65 


2.1 Exploded view - cylinder block (gearbox end) 


1 - Cylinder block 

2 - Dowel pins 

3 - Engine speed sender - 
G28 


Q rl and installing 
=> page 308 


4 - Bolt 

Q Tightening torque 
5 - Sealing flange (gearbox 
end) 

Q With oil seal 

OQ Renewing > page 57 
6 - Bolt 

Q 15Nm 


7 - Drive plate 
ū Lock with counterhold 
tool - 3067- to slacken 
off bolts 
8 - Bolt 
QO) Renew 
QO 60 Nm +90° 


9 - Needle bearing 


Q) For vehicles with man- 
ual gearbox 


m) Demo man installing 
=> page 6 


10 - Intermediate plate 


Q Do not damage or bend l 


when assembling 
Q Installing > page 56 
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Installing intermediate_plate 


- Engage intermediate plate on sealing flange -top arrow- and 
push onto dowel sleeves -bottom arrows-. 


Sealing flange (gearbox end) - tightening torque and sequence 
— Tighten bolts in 2 stages in the sequence shown: 


[Stage | Bolts [Tightening torque 
Screw in by hand until contact is made 


2. Tighten in stages and in diagonal se- 
quence; final torque 15 Nm 


J 
| ra 
J 


| A13-0683 | 3-0683 


2.2 Removing and installing drive plate 
Special tools and workshop equipment required 
+ Counterhold tool - 10 - 201- 
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Removing 


* Gearbox removed > Rep. gr. 34 ; Removing and installing 
gearbox; Removing gearbox or > Rep. gr. 37 ; Removing and 
installing gearbox; Removing gearbox . 


— Insert counterhold tool - 10 - 201- in hole on cylinder block 
-item B-, slacken bolts for drive plate. 


A Caution 


Take care not to damage outer surface of bearing flange on 
drive plate. 


@ Use a multi-point socket bit with a length of at least 40 mm 
to slacken and tighten the drive plate bolts. 


-— Remove bolts and take off drive plate. 
Installing 


Installation is carried out in reverse order; note the following: 


(å) Note 


+è Renew the bolts tightened with specified tightening angle. 


+ On vehicles with manual gearbox, a needle bearing is fitted in 
the drive pa Before installing, check that the needle bearing 
is fitted. Removing and installing needle bearing in drive plate 
(pressing in and out) > page 65. 


— Pay attention to dowel pin when installing drive plate. 


— Insert counterhold tool - 10 - 201- in hole on cylinder block 
-item A-, tighten bolts for drive plate. 


Tightening torques 


@ = “2.1 Exploded view - cylinder block (gearbox end)”, 
page 55 


2.3 Removing and installing sealing flange 
(gearbox end) 
Special tools and workshop equipment required 


+ Open end spanner insert, AF 24 - V.A.G 1332/11- 
V.A.G 1332 /11 


W00-11549 
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@ Assembly tool - T10134- 
710134 


+ Depth gauge - VAS 6082- 
VAS 6082 


@ Bolt, M6x35 (3x) 
@ Bolt, M7x35 (2x) 
Pressing out sealing flange with sender wheel 


* Gearbox removed > Rep. gr. 34 ; Removing and installing 
gearbox; Removing gearbox or > Rep. gr. 37 ; Removing and 
installing gearbox; Removing gearbox . 


— Remove drive plate > page 56 . 
— Remove engine speed sender - G28- > page 308 . 


[a| Note 


For illustration purposes, the following procedure is shown with 
the engine removed. 


— Pullintermediate plate off dowel pins -bottom arrows- and de- 
tach from sealing flange -top arrow-. 
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Rotate crankshaft by turning bolt for toothed belt sprocket until 
crankshaft is positioned at “TDC”, as shown in illustration. 


Remove sump > page 139. 


Remove bolts -1 ... 6- for sealing flange. 


[E] not 


The sealing flange is pressed off the crankshaft together with the 
sender wheel. 


— To press off, screw 3 bolts M6x35 -arrows- alternately into 


sealing flange not more than 1/2 turn at a time. 


Take off sealing flange with sender wheel. 


Pressing in sealing flange with sender wheel 


[a] Note 


+ 


The sealing flange with PTFE oil seal is fitted with a sealing lip 
supportringeThisssupport ring acts as an assembly sleeve and 
must not be removed before installation. 


Sealing flange and sender wheel must not be separated or 
rotatedoutof position after removal from packaging. 


The sender wheel is held in its installation position by a locat- 
ing pin on.the-assembly tool---T 10134- : 


The sealing flange and_oil seal are one unit and must always 
be replaced together with the sender wheel. 


The assembly tool - T10134- is held in the correct position rel- 
ative to the crankshaft by a guide pin which is inserted into a 
hole in the crankshaft. 


3 
Be 
J 


13-0684 
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Construction of assembly tool - T10134- T10134 
A - Tensioning flats 

B - Hexagon nut 

C - Assembly housing 

D - Locating pin 

E - Hexagon socket-head bolt 

F - Guide pin for diesel engines (black handle) 
G - Guide pin for petrol engines (red handle) 


A - Fitting sealing flange with sender wheel onto assembly tool - T10134 
T10134- : 


— Turn hexagon nut -B- on threaded spindle until it is just in front 
of flats -A-. 


- Clamp assembly tool - T10134- in a vice on tightening flats 
-A- of threaded spindle. 


— Press assembly housing -C- downwards so that it lies on hex- 
agon nut -B- -arrow-. 


* Inner part of assembly device and assembly housing must 
align (be level) with each other. 


Remove the securing clip -arrow- from new sealing flange. 


(å Note 


The sender wheel must not be taken out of the sealing flange or 
rotated out of position. 


N13-10025 
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* The locating hole -A- on the sender wheel -C- must align with 
the marking -B- on the sealing flange. 


— Place sealing flange (with front side downwards) on a clean 
flat surface. 


— Press the sealing lip support,ring,-A-,downwards in. direction 
of -arrows- until it lies against the flat surface. 


The upper edge of the sender wheel and the front edge of the 
sealing flange must align -arrows-. 


— Place front side of sealing flange on oy tool - T10134- , 
so that locating pin -B- can be inserted in hole -A- in sender 
wheel. 


* Ensure that sealing flange lies flat on assembly tool. 


710134 
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- Press the sealing flange and sealing lip support ring -B- onto 
the surface of the assembly tool - T10134- while tightening the 
3 knurled screws -A- so that the locating pin will not slip out of 
the hole in the sender wheel. 


« Ensure that the sender wheel remains fixed on the assembly 
tool when installing the sealing flange. 


A 


— 
roi B 


B - Installing assembly tool - T10134- with sealing flange on 
crankshaft flange: 


* Crankshaft flange must be free of oil and grease. 
* Engine is at “TDC” position. 
— Screw hexagon nut -B- to end of threaded spindle. 


— Press the threaded spindle of assembly tool - T10134- in di- 
rection of -arrow- until the hexagon nut -B- lies on the assem- 
bly housing -A-. 


— Position flat edge of assembly housing towards sealing sur- 
face for sump on cylinder block. 


— Secure assembly tool - T10134- to crankshaft flange by screw- 
ing hexagon socket head bolts -A- approx. 5 threads into 
crankshaft flange. 


— Screw two bolts M7x35 mm -item A- into cylinder block to 
guide sealing flange. 
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C - Securing assembly tool - T10134- onto crankshaft flange: 


— Press the assembly housing -C- by hand in the direction of the 
-arrow- until the sealing lip support ring -B- lies on the surface 
of the crankshaft flange -A-. 


A Caution 


Do not interchange components. 


@ The guide pin for PETROL engines (red handle) -F- MUST 
NOT be inserted into the threaded hole in the crankshaft. 


— Push guide pin for diesel engine (black handle) -D- into hole 
in crankshaft. This brings the sender wheel into its final instal- 
lation position. 


— Tighten the two hexagon socket head bolts on assembly tool 
hand-tight. 


— Screw hexagon nut -E- onto threaded spindle by hand until it 
lies against the assembly housing -C-. 


D - Pressing sender wheel onto crankshaft flange with assembly 2 A 
tool - T10134- : j V.A.G 1331 — 7- 


Tighten hexagon nut on assembly tool - T10134- to 35 Nm. 


* A small air gap must be present between cylinder block and 
sealing flange after tightening hexagon nut to 35 Nm. 


V.A.G 1332/11 
IRA 


E - Checking installation position of sender wheel on crankshaft: 
— Screw hexagon nut -E- to end of threaded spindle. 

— Remove bolts -A- from cylinder block. 

— Unscrew knurled screws -B- from sealing flange. 


Remove hexagon socket head bolts. 


Unbolt assembly tool - T10134- from crankshaft flange (re- 
move hexagon socket head bolts from crankshaft flange). 


— Detach sealing lip support ring. 


Apply depth gauge - VAS 6082- to crankshaft flange. 


Ñ 
LA [ N13-10036 
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Measure distance between crankshaft flange -A- and sender 
wheel -B-. 


Specification: Distance -a- = 0.5 mm. 


Press sender wheel in further if distance -a- is too small 
> page 64. 


If reading matches specification, continue with assembly 
> page 65. 


F - Pressing sender wheel in further: 


— Secure assembly tool - T10134- to crankshaft flange by tight- 
ening hexagon socket head bolts -A- hand-tight. 


Press assembly tool onto sealing flange by hand. 


Screw hexagon nut -E- onto threaded spindle by hand until it 
lies against the assembly housing -C-. 


7 


— Tighten hexagon nut on assembly tool - T10134- to 40 Nm. 
V.A.G 1331 —j—- 


- Check installation position of sender wheel on crankshaft 
again > page 63. 


- If distance “a” is still too small, tighten hexagon nut on assem- 


bly tool - T10134- to 45 Nm. 


- Check installation position of sender wheel on crankshaft 
again > page 63. 


V.A.G 1332/11 
Lidia 


64 Rep. gr.13 - Crankshaft group 


Audi A6 2011 > , Audi A7 Sportback 2011 > 
4-cylinder TDI engine (2.0 Itr. 4-valve common rail - generation II) - Edition 05.2019 


Assembling: 

— Tighten sealing flange bolts > page 56 . 

Installation is carried out in the reverse order; note the following: 
— Install engine speed sender - G28- > page 308 . 

— Install sump > page 139. 

— Install intermediate plate > page 56. 

— Install drive plate > page 56 . 


A13-0683 


2.4 Renewing needle bearing in drive plate 
Special tools and workshop equipment required 
@ Tube - VW 418 A- 


wW00-11440 


@ Tube - VW 421- 


@ Support - 40 - 103- 
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Procedure 


Gearbox removed => Rep. gr. 34 ; Removing and installing 
gearbox; Removing gearbox or > Rep. gr. 37 ; Removing and 
installing gearbox; Removing gearbox . 


Remove drive plate > page 56 . 


Place support - 40 - 103- under drive plate when pressing out 
and pressing in needle bearing. 


Use tube - VW 421- and workshop press and press out needle 
bearing. 


Smaller diameter of tube -VW 421- faces drive plate. 


Carefully press in needle bearing as far as stop, using tube - 
VW 418 A- and workshop press: 


Installation position: closed side of needle’ bearing faces en- 
gine. 


Install drive plate > page 56. 


66 Rep. gr.13 - Crankshaft group 


——— 


40-103 ES See VW 402 


A13-10505 


A13-10506 


Audi A6 2011 > , Audi A7 Sportback 2011 > 
4-cylinder TDI engine (2.0 Itr. 4-valve common rail - generation II) - Edition 05.2019 


3 Crankshaft 


=> “3.1 Exploded view - crankshaft”, page 67 
> “3.2 Crankshaft dimensions”, page 68 


=> “3.3 Measuring axial clearance of crankshaft’, page 68 


> “3.4 Measuring radial clearance of crankshaft”, page 68 


=> “3.5 Renewing spur gear”, page 69 


3.1 Exploded view - crankshaft 


[a] Note 


When performing assembly work, secure engine to engine and gearbox support > page 27 . 


1 - Bearing shell 


Q For cylinder block (with 
oil groove) 


QO) Renew used bearing 
shells 
2 - Spur gear 


Q) For balance shaft as- 
sembly 


Q Pulling spur gear off 
crankshaft and shrink- 
fitting new spur gear 


=> page 69 
3 - Bearing shell 


Q For bearing cap (without 
oil groove) 


Q Renew used bearing 
shells 
4 - Thrust washers 
Q) For bearing No. 3 


QO Different types for cylin- 
der block and)bearing 
cap 


OQ Note location 
5 - Bolt 
QO Renew 


Q Use old bolts when 
measuring radial clear- 
ance 


Q 65 Nm +90° 
6 - Bearing caps 


Q Bearing cap 1: Pulley 
end 


t 


> 
6 


A 


Q Bearing cap 3 with recesses for thrust washers 


UO Installation position: retaining lugs on bearing shells in cylinder block and bearing caps must be on the 
same side 


7 - Crankshaft 
Q Crankshaft dimensions > page 68 
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QO Measuring axial clearance > page 68 
QO Measuring radial clearance > page 68 


3.2 Crankshaft dimensions 


Crankshaft Conrod 
main bearing journal journal Ø 
Ø mm mm 


Basic dimension |54.00 -0.022 50.90 -0.022 
-0.042 -0.042 
3.3 Measuring axial clearance of crankshaft 


Special tools and workshop equipment required 
@ Universal dial gauge bracket - VW 387- 


Vedk 


WO0-11125 


VAS 6079 | 


+ Dial gauge - VAS 6079- 


W0O0-11309 


Procedure 


- Bolt dial gauge - VAS 6079- with universal dial gauge bracket 
- VW 387- onto cylinder block (as shown in illustration) and set 
it against crank web. 


— Press crankshaft against dial gauge by hand. 

- Set dial gauge to “0”. 

— Push crankshaft away from dial gauge and read off value. 
Axial clearance: 

* New: 0.07 ... 0.17 mm. 


+ Wear limit: 0.37 mm 


3.4 Measuring radial clearance of crank- 
shaft 


Special tools and workshop equipment required 
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@ Plastigauge 


Procedure 


Remove bearing cap and clean bearing journal. 


Place a length of Plastigauge corresponding to the width of the 
bearing;onsthe»bearingyjournal.or in the bearing shell. 


The Plastigauge must be positioned in the centre of the bear- 
ing shell. 


Fit bearing cap and tighten with old bolts. Do not rotate crank- 
shaft. 


Remove bearing cap again. 
Compare width of Plastigauge with measurement scale. 


Radial clearance: 


New: 0.03 ... 0.08 mm. 
Wear limit: 0.17 mm. 
When carrying out final assembly, renew bolts. 


3.5 Renewing spur gear 
Special tools and workshop equipment required 
+ Fitting tool - 10 - 203- 


@ Puller - T10392- 


T10392 


i 


S 


Wo00-10696 
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@ Temperature gauge - VAS 6519- 
VAS 6519 


+ Hotplate (commercially available) 


N17-10172 


@ Protective gloves 

Procedure 

— Remove sealing flange (pulley end) > page 51. 
— Remove sump > page 139. 


(å) Note 


@ /fthe balance shaft aono does not have to be renewed, it 
is sufficient just to remove the idler gear. 


+ /fthe bolt for the idler gear for the balance shaft assembly has 
been slackened or the spur gear on the crankshaft or the 
crankshaft itself have been renewed, you must install a new 
idler gear with the appropriate coating. Procedure for installa- 
tion 
> “4.1.2 Installing new balance shaft assembly”, page 151. 


— Remove idler gear > Item 13 (page 136) for balance shaft 
assembly or remove balance shaft assembly > page 150. 


— Insert thrust piece -T10392/1- in end of crankshaft. 


A17-10455 
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— Insert puller -T10392- into holes in spur gear, turn clockwise 
-arrow- and screw in locating pins -A-. 


—T10392 


— Counterhold crankshaft with ring spanner -A- and pull spur 
gear off end of crankshaft by screwing in spindle with ring 
spanner -B-. 


(å) Note 


@ While heating up the new spur gear, monitor the temperature 
with the temperature gauge -VAS 6519- . 


@ When the temperature reaches 200 °C, you have approx. 4 
seconds to fit the spur gear on the crankshaft. 


A17-10454 


@ A higher temperature increases the amount of time available 
(220 °C = approx. 6 seconds). 


@ Make sure the end of the crankshaft is clean. 


AN Caution 


Do not exceed a maximum temperature of 240 °C; otherwise 
the spur gear can become discoloured and distorted. 


= »Place.the newspur gear flat on a commercially available hot- 
plate and heat it up to at least 200 °C, but not more than 240 ° 
C. Lettering faces upwards. 


— Set temperature gauge - VAS 6519- to measuring range 2. 


— Position temperature sensor -VAS 6519/1- on collar of spur 
gear (as‘shown):and read off temperature at temperature 
gauge. 


A WARNING 


Risk of burns. 


> VAS 6519 
la 


i 


$ Use protective gloves for the following steps. 


A17-10459 
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— When the required temperature has been reached, pick up the 
spur gear with pliers as illustrated. 


(å Note 


Take care not to damage the teeth of the spur gear. 


— With the aid of fitting tool - 10 - 203- , slide spur gear by hand 
onto end of crankshaft as far as stop. This must be done with- 
out delay, taking care to keep the gear straight. 


— Waita few minutes to allow the spur gear to cool down. 


— Install balance shaft assembly 
=> “4.1.2 Installing new balance shaft assembly”, page 151 . 


— Install idler gear for balance shaft assembly 
=> “4.1.2 Installing new balance shaft assembly”, page 151 . 


— Install sealing flange (pulley end) > page 51 . 
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4 


Pistons and conrods 


= “4.1 Exploded view - pistons and conrods”, page 73 
=> “4.2 Removing. and installing.pistons”, page 75 


> “4.3 Measuring piston projection at TDC” e77 


> “4.4 Checking pistons and cylinder bores”, page 79 


=> “4.5 Checking radial clearance of conrod bearings”, 


page 80 


4.1 


Exploded view - pistons and conrods 


(å) Note 


+ All bearing and running surfaces must be oiled before assembling. 


+ Oil spray jet and pressure relief valve > page 75 


1 - Bolt 


QO 
QO 


Q 


Q 


2 - Conrod bearing cap 


Q 


3 - Bearing shell 


Q 


Q 


Q 


Q 


Renew 


Use old bolts when 
measuring radial clear- 
ance 


Lubricate threads and 
contact surface 


30 Nm +90° 


Due to the cracking 
method used to sepa- 
rate the bearing cap 
from the conrod in man- 
ufacture, the caps only 
fit in one position and 
only on the appropriate 
conrod 


Mark cylinder allocation 
in colour -B- 


Installation position: 
Markings -A- face to- 
wards pulley end 


Installation position 
=> page 75 


Renew used bearing 
shells 


Note version: Upper 
bearing shell (closest to 
piston) is constructed 
from a more wear-re- 
sistant material; refer to 
> Electronic parts cata- 
logue 


Check that it is securely 
seated 


4 - Conrod 


Q 


Only renew as a complete set 
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With industrially cracked conrod bearing cap 

Separating parts of new conrod > page 75 

Mark cylinder allocation in colour -B- 

Installation position: Markings -A- face towards pulley end 
Axial clearance: wear limit: 0.37 mm 

Measuring radial clearance > page 80 


Ooooodo 


5 - Circlip 
QO) Renew 
6 - Piston pin 
0 If difficult to move, heat piston to approx. 60 °C 
QO) Remove and install using drift - VW 222 A- 
7 - Piston 
With combustion chamber 
Version fitted in vehicle may differ from illustration 
Mark installation position and cylinder number => page 74 
Checking > page 79 
Install using piston ring clamp 
Piston and cylinder dimensions > page 79 
Measuring cylinder bore > page 79 
Measuring piston projection at “TDC” > page 77 


OOOOOOCD 


8 - Piston rings 


(9 Compression rings 

QO Offset gaps by 120° 

QO Use piston ring pliers to remove and install 

Q Installation position: marking “TOP” or side with lettering faces towards piston crown 

Q Measuring ring gap > page 79 

Q) Measuring ring-to-groove clearance > page 80 
9 - Piston ring 

Q Oil scraper ring 

Q Offset gap 120° from bottom compression ring 

QO Use piston ring pliers to remove and install 

QO) Measuring'ring gap= page 79 

Q Measuring ring-to-groove clearance > page 80 


Installation position of pistons and allocation of piston/cylinder 


* Arrow on piston crown points to pulley end ’-arrows-: 
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Installation position of bearing shells in conrods 

1- Bearing shell with oil drilling -arrow- for conrod. 

2- Bearing shell without oil drilling for conrod bearing cap. 

— Insert bearing shells centrally in conrod/conrod bearing cap. 


¢ Distance -a- is the same on both sides. 


Separating parts of new conrod 


It is possible that the two parts of a new conrod are not completely 
separated as intended. If it is not possible to take off the conrod 
bearing cap by hand, proceed as follows: 


- To avoid any risk of damage, the conrod should only be clam- 
ped lightly in a vice using jaw covers as shown in illustration. 


* The conrod is clamped in position below the dotted line. 
— Unscrew bolts -arrows- approx. 5 turns. 


- Using a plastic hammer, carefully knock conrod, bearing cap 
loose -arrow-. 


Oil spray jet and pressure relief valve 
1- Bolt with pressure relief valve, 27 Nm 
2- Oil spray jet (for cooling of pistons) 


* Installation position: align locating edge of oil spray jet with 
machined surface of cylinder block. 


A Caution 


Risk of damage to oil spray jets. 
@ Do not bend oil spray jets. 


@ Always renew bent oil spray jets. 


4.2 Removing and installing pistons 


Special tools and workshop equipment required 


A13-0687 
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@ Pin - VW 222 A- 


WO0-11148 


+ Piston ring clamp, commercially available 

Removing 

* Engine secured to engine and gearbox support > page 27 . 
— Remove cylinder head = page 98 . 

— Remove balance shaft assembly > page 150 . 


- Mark installation position and matching of conrod bearing caps 
to conrods for re-installation > Item 2 (page 73) . 


— Unbolt conrod bearing caps. 
— Pull out pistons upwards with conrods. 


[a| Note 


If piston pin is difficult to remove, heat piston to approx. 60 °C. 


— Take circlip out of piston pin boss. 

— Use drift - VW 222 A- to drive out piston pin. 

Installing 

Installation is carried out in reverse order; note the following: 


(å Note 


Renew the bolts tightened with specified tightening angle. 


— Oil running surfaces of bearing shells. 

— Install pistons using piston ring clamp. 

Installation position: 

e Pistons > page 74 

* Bearing shells in conrods > page 75 

— Install conrod bearing caps according to markings. 

— Install balance shaft assembly > page 150. 

— Install cylinder head > page 98 . 

Tightening torques 

@ > “4.1 Exploded view - pistons and conrods”, page 73 
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4.3 Measuring piston projection at TDC 


Piston projection at “TDC” must be measured when installing new 
pistons or a short engine. 


Special tools and workshop equipment required 
@ Measuring bridge -VW 382/7- from measuring tool - VW 382- 


@ Measuring plate -VW 385/17- from universal measuring tool - 
VW 38 


+ / Dial gauge £ VAS,6079- 


VW 385/17 


WO0-11370 


VAS 6079 


WO0-11309 
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Procedure 


— Secure dial gauge - VAS 6079- with measuring bridge - 
VW 382/7- and measuring plate -VW 385/17- to cylinder block 
as shown in illustration. 


— Measure piston projection at two points marked with 
-arrows- for each piston. 


a Note 


/f the measured values for piston projection are not the same for 
all pistons, use the highest value to determine the correct gasket 
size. 


— Depending on piston projection, install corresponding cylinder 
head gasket according to following table: 


Piston projection above top sur- Identification 
face of cylinder block (no. of holes) 
mm 


i Cs 
ry A13-10694 


ez] 


0.91 ... 1.00 a ey 
1.01 ... 1.10 
1.14... 1.20 


Identification of cylinder head gasket 
1- Part number 

2- Holes 

3- Ignore 


(i Note 


If the measured values for piston projection are not the same for 
all pistons, use the highest value to determine the correct gasket 
size. 


A15-10508 
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4.4 Checking pistons and cylinder bores 
Checking piston 


— Using a micrometer (75 ... 100 mm), measure approx. 15 mm 
from the lower edge, perpendicular to the piston pin axis. 


* Maximum deviation from nominal dimension: 0.04 mm. 


[a] Note 


Renew piston if cracking is visible on piston skirt. 


* 1) Dimensions including coating (thickness 0.02 mm). The 
coating will wear down in service. 


Measuring cylinder bore 


— Use a cylinder gauge - VAS 6078- to take measurements at 3 
points:in*transverse direction -A- and in longitudinal direction 
-B-. 


* à Maximum deviation from nominal dimension: 0.10 mm. 


Cylinder bore Ø 
[Nominal.dimension ht Copying Jor private o84.04mm i2! purpose 


Measuring piston ring gap 


— Insert ring at right angle to cylinder wall from above and push 
down into lower cylinder opening approx. 15 mm from bottom 
of cylinder. 


To do so, use a piston without rings. 


Wear limit 
mm 


025...040 | 100 | 


= compression ring 0.25 ... 0.40 | 4.00 
Oil scraper ring | 0.25...050 | 100 | 


N13-10567 


EEI 


N13-10568 
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Measuring ring-to-groove clearance 
- Clean groove in piston before checking clearance. 


a a al 
ee a a 
[Oil scraperring | 0.03...0.06 | 0.15 | 


N13-10569 


4.5 Checking radial clearance of conrod 
bearings 

Special tools and workshop equipment required 

+ Plastigauge 

Procedure 


— Remove conrod bearing cap. Clean bearing cap and bearing 
journal. 


— Place a length of Plastigauge corresponding to the width of the 
bearing on the bearing journal or in the bearing shell. 


— Fit conrod bearing cap and secure with old bolts 
> ltem 1 (page 73) without rotating crankshaft. 


— Remove conrod bearing cap again. 

— Compare width of Plastigauge with measurement scale. 
Radial clearance: 

+ Wear limit: 0.08 mm. 

— Renew conrod bolts. 
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15- Cylinder head, valve gear 


1 Toothed belt drive 


> “1.1 Exploded view - toothed belt”, page 81 
> “1.2 Removing and installing toothed belt”, page 83 


1.1 Exploded view - toothed belt 


1 - Toothed belt 


QO Before removing, mark 
direction of rotation with 
chalk or felt-tip pen 


Q) Check for wear 
QO Removing > page 83 
Q 


Installing (adjusting 
valve timing) 
=> page 87 


2 - Idler roller 
3 - Nut 


Q Make sure that stud is 
fitted securely 


Q 20Nm 
4~-Stud 

O 15Nm 
5 - Nut 

QO Renew nut 


A” Make‘sure-that'stud ‘is 
fitted securely 


Q, 20 Nm +45° 
6 - Tensioning roller 
7 - Stud 

Q 15Nm 
8 - Bolt 

Q 20Nm 
9 - Idler roller i 
10 - Bolt i 

QO) Renew 

Q 20 Nm +45° 
11 - Camshaft sprocket 
12 - Bolt 

ū Slacken and tighten with counterhold tool - T10051- 

Q 100 Nm 
13 - Hub 

Q For camshaft 

Q Removing and installing = “3.5 Removing and installing camshaft”, page 118 


Bor 26 25 24 
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14 - Plug 
15 - Toothed belt cover (rear) 
16 - Bolt 
Q 9Nm 
17 - Hub 
Q For high-pressure pump 
Q Removing and installing > page 262 
18 - Nut 
QO) Tightening torques Item 6 (page 262) 
19 - High-pressure pump sprocket 
20 - Bolt 
Q Tightening torque = Item 5 (page 262) 
21 - Idler roller 
22 - Bolt 
QO Renew 
Q 50 Nm +90° 
23 - O-ring 
QO Renew 
24 - Coolant pump 
QO Removing and installing > page 173 
25 - Bolt 
Q) Tightening torque = Item 2 (page 169) 
26 - Crankshaft sprocket 
ū Contact surface between sprocket and crankshaft must be free of oil 
Q Can only be installed in one position 
27 - Bolt 
QO Renew 
Q) Slacken and tighten with counterhold tool - 3415- 
Q Do not additionally oil threads and shoulder 


Tighten in three stages as follows: 
@ ‘ist stage: 180 Nm 


@ 2nd stage: Use rigid wrench to turn 90° further 
@ 3rd stage: Use rigid wrench to turn 45° further 
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Toothed belt cover (bottom) - tightening torque 
— Tighten bolts -arrows- to 9 Nm. 


À 


t 7 
a| N13-10350 ]| 


1.2 Removing and installing toothed belt 


Special tools and workshop 
equipment required 


T10172 


Protected by copyright. ¢ 
permitted unless authorised | 


with respect to the corre 


@ 2x diesel injection pump locking pin - 3359- 
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Crankshaft stop - T10050- 
Counterhold tool - T10172- 
Offset screwdriver - T10264- 
Locking tool - T10265- 

Bit XZN 10 - T10385- or bit M10 
Removing 


A Caution 


Running a used poly V-belt in the opposite direction could 
cause irreparable damage. 


“ff èo o 


$ Before removing the poly V-belt, mark the direction of ro- 
tation with chalk or a felt-tip pen for re-installation. 


— Swivel tensioner in clockwise direction -arrow-, detach poly V- 
belt from alternator pulley and release tensioner. 


- Take off poly V-belt. 


SS — \ AN i \ j 
a Note K 7 y 
Ignore -T40098- . CETIS maa] 
— Remove vibration damper > page 47 . 


- fio retaining clips -arrows- and detach toothed belt cover 
(top). 


| 


permitted unless authorised by AUDI AG. AUDI AG does not guarantee or accept any liability 


with respect to the correctness of information in this d 
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— Remove bolts -arrows-. 
— Detach toothed b V le) 


A Caution 


Irreparable damage can be caused if the toothed belt slips. 
@ Only turn crankshaft in direction of engine rotation. 


— Rotate crankshaft by turning bolt on crankshaft sprocket until 
camshaft sprocket is positioned at “TDC”. 


— Lock camshaft hub with diesel injection pump locking pin - 
3359- . 


[a] Note 


Disregard -arrows-. 

— Lock crankshaft sprocket in position with crankshaft stop - 
10050- . 

* The markings on the sprocket -2- and the crankshaft stop -1- 


must align -arrow-. The pin of the crankshaft stop must engage 
in the aperture in the sealing flange. 


[a] Note 


The crankshaft stop can only be pushed onto the sprocket from 
the front face of the teeth. 


> 
j| N13-10350 l| 
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— Slacken bolts -arrows- for camshaft sprocket approx. 90°. 


- Using an M10 bit, loosen bolts -arrows- for toothed belt sprock- 
et on high-pressure pump by approx. 90°. 


— Slacken nut -1- for tensioning roller. 


- Turn eccentric adjuster of tensioning roller with offset screw- 
driver - T10264- anti-clockwise -arrow- until tensioning roller 
can be secured with locking tool - T10265- . 


Protected by copyright. Copying for privat Í mmercial purp es jart or whole, Is not 
rmitted unless authorised by AUDI AG. AUDI AG does not guarantee or accept any Liability 


with respect to the correctness of information in this document. Copyright by AUDI AC 
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— Then use offset screwdriver - T10264- to turn eccentric ad- 
juster of tensioning roller clockwise -arrow- as far as stop and 
tighten nut -1- by hand. 


A Caution 


/f a used belt runs in the opposite direction when it is refitted, 


this can cause breakage. 


$ Before removing, mark direction of rotation of toothed belt 
with chalk or felt-tip pen for re-installation. 


a“) 


N15-10333 


— Take off toothed belt first from idler roller and then from re- 
maining sprockets. 


Installing (adjusting valve timing) 


[a] Note 


Perform adjustments on toothed belt only when engine is cold. 


AN Caution 


Risk of damage to valves and piston crowns. 


@ The crankshaft must not be at “TDC” at any cylinder when 
the camshaft is turned. 


Requirements: 


* Tensioning roller is locked with locking tool - T10265- and se- 
cured at right stop with nut -1-. 


T102 
21 


. Somone hub locked with diesel injection pump locking pin - 


+ Renew bolts fof camshaft sprocket one after the other. 
* Loosely screw in new bolts -arrows-. 


* It should just be possible to turn the sprocket on the camshaft 
without axial movement. 
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* Crankshaft is locked in position with crankshaft stop - 
100 


* Hub of high-pressure pump locked with diesel injection pump 
locking pin - 3359- . 


* Bolts -1- are fitted but not tightened. 


* The high-pressure pump sprocket should still just turn, but 
there must be no axial movement. 


À J 
r (PF 
y 4 A13-10615 
Z 


(å) Note 


If necessary, apply a'screwdriver -arrows- to bolt heads -1-.and 
turn the high-pressure pump hub until it can be locked with the 
locking pin. 


N15-10427 
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— Turn the camshaft sprocket and high-pressure pump sprocket 
in their elongated holes clockwise as far as the stop. 


— Install toothed belt in the specified sequence: 
1- Crankshaft sprocket 

2-  Tensioning roller 

3- Camshaft sprocket 

4- Coolant pump sprocket 

5- High-pressure pump sprocket 


6- Idler roller 


— Loosen nut -1- for tensioning roller and detach locking tool - 
T10265- . 


(å) Note 


Disregard -arrow-. 


(å) Note 


Ensure that tensioning roller is seated properly in-toothed belt 
cover (rear) -arrow-. 


- Position counterhold tool - T10172- on camshaft sprocket as 
shown in illustration. 


— Apply force to counterhold tool in anti-clockwise direction 
-arrow- and maintain tension. 


— Tighten bolts -1- for camshaft sprocket and bolts -2- for high- 
pressure pump sprocket in this position. 


* Initial tightening torque: 20 Nm 


a“ 


N15-10333 


N15-10424 | 
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— Carefully turn eccentric adjuster of tensioning roller clockwise 
-arrow- using offset screwdriver - T10264- until pointer -2- 
aligns with centre of slot on base plate. 


* Nut -1- must not turn. 
- Hold tensioning roller in this position and tighten nut. 
— Remove locking pins -3359- and crankshaft stop - T10050- . 


Checking valve timing: 


A Caution 


Irreparable damage can be caused if the toothed belt slips. 
$ Only turn crankshaft in direction of engine rotation. 


— Turn crankshaft two rotations in direction of engine rotation by 
turning bolt for crankshaft sprocket until crankshaft is just be- 
fore “TDO”. 


- Fit crankshaft stop -T10050- to:crankshaft sprocket again. ASS $ 


— Turn crankshaft in direction of engine rotation until pin 
YAY, 
4) 2 OK b, ‘6 A 
AA Y -a9 
AKUA x A] 


-arrow- on crankshaft stop engages in sealing flange as crank- 
shaft rotates. 


* It should now be possible to lock camshaft hub with diesel in- 
jection pump locking pin - 3359- . 


[a| Note 


Disregard -arrows-. 


ES ee, S 
AE 
I A i 
F ite 
ey / ` 


% 
be 


Sf A15-10798 i 


x Ss 


+ Itis very difficult to reproduce the locking position of the high- 
pressure pump hub. However, a slight deviation -arrow- does 
not influence engine operation. 
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* Pointer -2- on tensioner roller must be centred between tabs 
-1- and -3- on base plate. 


[a] Note 


The maximum permissible sideways deviation from the specified 
position is 5 mm. 


@ Re-adjust valve timing if requirements are not met 
> page 91. 


+ If requirements are met, continue with procedure after adjust- 
ing valve timing correctly as described below = page 91. 


Re-adjusting valve timing: 


— If camshaft hub cannot be locked, withdraw crankshaft stop - 
T10050- until pin is clear of bore. 


=» Turncrankshaftin,opposite direction of engine rotation slightly 
past TDC}, 


Now turn crankshaft slowly in direction of engine rotation until 
it is*possible tõlock camshaft hub. 


— Loosen bolts for camshaft sprocket after locking hub. 


A.~If pin-of crankshaft stop -T10050- jis on left side of bore: 


Turn crankshaft in direction,of engine,rotation until pin 
-arrow- on crankshaft stop engages in sealing flange as crank- 
shaft rotates. 


Tighten camshaft sprocket bolts to 20 Nm initially. 
B - If pin of crankshaft stop - T10050- is on right side of bore: 


Turn crankshaft slightly in opposite direction to engine rota- 
tion. 


— Turn crankshaft in direction of engine rotation again until pin 
of crankshaft stop engages in sealing flange as crankshaft ro- 
tates. 


Tighten camshaft sprocket bolts to 20 Nm initially. 
Procedure after adjusting valve timing correctly: 


— Remove diesel Aga pump locking pin - 3359- and crank- 
shaft stop - T10050- . 


— Turn crankshaft two rotations in direction of engine rotation by 
poate Reg for crankshaft sprocket until crankshaft is just be- 
ore “ Pe 


— Check valve timing once again > page 90 . 


OAS A 
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— If camshaft hub can now be locked, tighten camshaft sprocket 


bolts -1- to final torque = Item 10 (page 81). 


— Tighten bolts -2- for high-pressure pump sprocket to final tor- 


que = Item 5 (page 262) . 
— Check valve timing once again > page 90 . 


Assembling 
Installation is carried out in the reverse order; note the following: 


a Note 


@ Renew seals and/or gaskets. 


@ Secure all hose connections with the correct type of hose clips 
(same as original equipment) = Electronic parts catalogue . 

— Install vibration damper > page 47 . 

Tightening torques 

+ = “1.1 Exploded view -todthedmbelt’ pagers 1 
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2 Cylinder head 


=> “2.1 Exploded view - cylinder head”, page 93 

> “2.2 Exploded view - cylinder head cover”, page 95 

> “2.3 Removing and installing cylinder head”, page 98 

> “2.4 Removing and installing cylinder head cover”, page 107 
> “2.5 Removing and installing seals for injectors”, page 110 
> “2.6 Checking compression”, page 111 


2.1 Exploded view - cylinder head 


1 - Cylinder head gasket 
Q Renewing 1112 13 14 


> “2.3 Removing and in- 
stalling cylinder head” 
page 88 


Q Identification of cylinder 
head gasket 


> page 95 
Q If renewed, change 
coolant and engine oil 
2 - Bolt 
Q Tightening torque 
> Item 2 (page 305) 
3 - Hall sender - G40- 
Q For camshaft position 
Q Removing and installing 
=> page 307 
4 - Cylinder head 
Q Removing 


> pag 


and insta 


lling 


soft foam surface aft 
removal. 

Q ‘Checking for distortion | 
2page 95 rised 

Must not be machined 


Before installing, check 
that the two dowel 

sleeves for centring cyl- 
inder head are fitted on 


cylinder block 
Q If renewed, change 
coolant and engine oil 


5 - Washer 

6 - Bolt 
QO Renew 
Q Correct sequence when slackening > page 103 
QO Tightening torque and sequence > page 94 


7 - Oil pressure switch - F1- 
Q Opening/closing pressure 0.3 ... 0.6 bar 
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QO Removing and installing > page 146 
QO Checking > page 149 
QO 20Nm 
8 - Seal 
Q) Renew (cut Seal open to do so) 
9 - Bolt 
OQ 20Nm 
10 - Engine ‘lifting eye 
11 - Seal 
QO Renew 
12 - Plug 
OQ 20Nm 
13 - Gasket 
QO Renew 
14 - Vacuum pump 


QO Removing and installing > Brake system; Rep. gr. 47 ; Vacuum system; Removing and installing vacuum 
pump 


15 - Bolt 

Q Tightening torque > Brake system; Rep. gr. 47 ; Vacuum system; Exploded view - vacuum pump 
16 - Connection 

Q For coolant hoses 

Q with coolant temperature sender - G62- 

Q Version fitted in vehicle may differ from illustration 
17 - Bolt 

Q Tightening torque > Item 12 (page 179) 
18 - Seal 

QO) Renew 
19 - Bolt 

QO 20Nm 
20 - Engine lifting eye 


Cylinder head - tightening torque and sequence 


[a| Note 


Renew the bolts tightened with specified tightening angle. 


— Tighten bolts in 4 stages in the sequence shown: 


[Stage | Bolts | Tightening torque/angle specification 


2 | 1.10- |5ONm o 
Turn 90° further 
ja. | -~-1...10- | Tum 90° further 
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Checking cylinder head for distortion 


— Use straight edge 500 mm - VAS 6075- and feeler gauge to VAS 6075 
measure cylinder head for distortion at several points. 


* Max. permissible distortion: 0.1 mm. 


Identification of cylinder head gasket 
1- Part number 

2- Holes 

3- Ignore 


(å) Note 


Cylinder head gaskets of different thicknesses are fitted depend- 
ing on the amount of piston projection > page 77. When renewing 
only the cylinder head gasket, the new gasket should have the 
same identification as the old one. 


2.2 Exploded view - cylinder head cover 


AN Caution 


When installing a new base engine, it is essential that the 
clamping pieces.for.the injectors are tightened to the specified 


torque > page 236 after installing the high-pressure pipes. The 
clamping pieces are only secured hand-tight at the factory so 
the injectors can,.be aligned during installation. /f these instruc- 
tions are not observed, the engine could be damaged. 
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1 - Gasket 
Q Renew if damaged or 
leaking 
2 - Cylinder head cover 
Q beetle, a installing 
> page 10% 
3 - Bracket 
Q) For vacuumdines and 
electrical wiring 
4 - O-ring 
Q Check and renew if nec- 
essary; if O-ring is not 
available, renew hose 
5 - Hose 
() For crankcase breather 
Q Press release tabs to 
detach 
6 - Sealing bush 
Q For fuel rail 
QO Renew if damaged or 
leaking 
7 - Grommet 
8 - Clamping piece 
9 - Bolt 


Q Tightening torque 
=> Item 16 (page 239) 


10 - Fuel rail 
Q Observe rules for clean- 
liness > page 5 415-10978 


Q Do not attempt to bend 
high-pressure pipes to a 
different shape 


Q Installing high-pressure pipes > page 250 


11 - Bolt 
Q Tightening torque > Item 10 (page 238) 
12 - Bolt 


Q Tightening torque > Item 7 (page 237) 


13 - Fuel return line 


14 - O-ring 
QO Renew 
15 - Injector 


Q Observe rules for cleanliness > page 5 
QO) Removing and installing > page 246 
16 - O-ring 
QO Renew 
17 - Copper seal 
QO Renew 
18 - Seal 
Q For injector 
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QO Renewing > page 110 
19 - Filler cap 


20 - Seal 
Q For filler cap 


21 - Grommet 


22 - Bolt 
QO Renew if seal is damaged 
QO Tightening torque and sequence > page 97 


Cylinder head cover - tightening torque and sequence 


+. Tighten bolts for.cylinder head cover in the sequence -1 ... 6- 
to 9 Nm. 


(ë) Note 


Take. careitoikeep cylinder-head cover straight: 


N15-10439 
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2.3 Removing and installing cylinder head 


Special tools and workshop 
equipment required 


© © >è è Oe oè 


T10051 


ya 


710052 


Removal lever - 80 - 200- 

Diesel injection pump locking pin - 3359- 
Hose clip pliers - VAS 6362- 
Counterhold tool - T10051- 

Puller - T10052- 

Bit XZN 10 - T10385- 


Removing 


Remove plenum chamber partition panel > General body re- 
pairs, exterior; Rep. gr. 50 ; Bulkhead; Exploded view - plenum 
chamber partition panel . 


Remove air cleaner housing > page 227 . 
Remove toothed belt > page 83 . 
Remove coolant pipe (top left) > page 181. 
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— Unplug electrical connector -3- for pressure differential sender 
- G505- . 


— Remove bolt -2- and move hoses -1- clear at bracket. 
— Move pressure differential sender - G505- to rear. 


— Move clear electrical wiring harness -arrow-. 
— Remove nuts -1- and detach bracket -2-. 


<A 


Remove bolt and nut -arrows-. 


Release hose clip -3- and detach coolant hose. 


Press coolant pipe (rear right) to one side. 


(i) Note 


Disregard items -1 and 2-. 


— Unplug electrical connector -3-. 
— Remove bolt -1-. 


— Release hose clips -arrows- and disconnect coolant hoses 
from rear coolant pipe. 


— Move coolant pipe to rear. 


[a] Note 


D 


Disregard -item 2-. 
Protected by copyright. Copying for private or commercial purposes, in part or in whole, is not 
permitted unless authorised by AUDI AG. AUDI AG does not guarantee or accept any liability 
with respect to the correctness of information in this document. Copyright by AUDI AG. 
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Protected by copyright. Copying for private or commercial purposes, it 


rtNoted unless authorised by AUDI AG. AUDI AG does not guarante 


„with respect to the correctness of information in this document. Copy tas 
Disregard -item 1-. 


— Unplug electrical connector -arrow- on oil pressure switch - 
F1-. 


[re 


— Q 
JEO EED aE 


— Remove bolt -1- for dipstick guide tube. 
- ae electrical connector -3- at throttle valve module - 


a Note 


Disregard -item 2-. 


— Remove cylinder head cover > page 107. 


A23-10583 


— Lift retaining clip -arrow- and disconnect coolant line. 
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— Loosen bolt -1- for turbocharger. 


(äl Note 


Disregard -item 2-. 


permitted unless authorised by AUDI AG. AUDI AG dos ot guarant 


— Slacken clamp -arrows-. 


— Remove nuts -arrows- for turbocharger. 


[a] Note 


Disregard items -1 and 2-. 


- Move clear electrical wiring harness at cylinder head. 


-— Remove bolts -1- and detach camshaft sprocket. 
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— Counterhold using counterhold tool - T10051- and loosen bolt 
-1- for camshaft hub. 


- Unscrew bolt approx. 2 turns. 


- er puller - T10052- to camshaft hub and screw bolts -1- into 
hub 

— Counterhold on hexagon flats (30 mm) of puller and screw in 
bolt -2- to pull off camshaft hub. 

— Detach hub from taper of camshaft. 


— Remove bolt sarrow-for toothed ‘belt cover (rear). 


— Remove bolt for Hall sender - G40- -arrow- and move Hall 
sender - G40- to one side. 
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— Slacken cylinder head bolts in the sequence -1 ... 10-. 


[a] Note 


+ A second mechanic is required for removal of the cylinder 
head. 


+è Toothed belt tensioning roller is detached from stud when lift- 
ing out cylinder head. 

— Swivel cylinder head towards front and out of rear toothed belt 
cover and detach tensioning roller at the same time. 

— Take care not to damage oil return line for turbocharger. 


— Take care to place cylinder head down without bending oil re- 
turn line. If necessary, place a block of wood below exhaust 
manifold. 


A Caution 


Risk of damage to glow plugs when putting down cylinder 
head. 


@ After removal, the cylinder head must not be Tae] down on 
the gasket side with the glow plugs still installed, because 
the glow plugs project slightly beyond the gasket surface. 


A not 


Audi A6 models with 2.0 Itr. 4-valve common rail TDI engine are 
always equipped with steel glow plugs. 


Installing 


1 7 9 


a 


FENE 
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(a) Note 


+ 


+ 


+ 


Use of impermissible abrasive materials can lead to subse- 
quent damage to the turbocharger, conrod bearings or similar. 


Do NOT use abrasive materials (sandpaper, sanding discs, 
sanding pads, abrasive web, wire wool, etc.). 


Sealing surface (see photo) must not be raised. 
Dark discolouration (see photo) does not have to be removed. 


When removing sealant residue, make sure none of the resi- 
due enters the open channels of the engine. 


Ensure that nearby workspaces are kept clean and that the 
abrasive materials listed above are not being used there. 


Sealant residue may only be removed from the cylinder head 
and cylinder block using a commercially available blade scra- 
per. 


Sealing surfaces must NOT be damaged. 


No oil or coolant must be allowed to remain in the blind holes 
for the bolts. 


Do not remove new cylinder head gasket from packaging until 
it is ready to be fitted. 


If a new cylinder head is installed, the contact surfaces be- 
tween the roller rocker fingers and the running surface of the 
cam must be lubricated. 


Handle the cylinder head gasket very carefully to prevent 
damage to the silicone coating or the indented area of the 
gasket. 


Turn the crankshaft carefully at least 2 rotations to ensure that 
none of the valves make contact when the starter is operated. 


After fitting a new cylinder head or cylinder head gasket, 
change the engine oil and the coolant in the entire cooling 
system. 


Remove loose residue with a lint-free cloth. 


Before fitting cylinder head, remove crankshaft stop - T10050- 
and turn crankshaft against normal direction of rotation until 
all pistons are positioned approximately equally below “TDC”. 


If not already fitted, install dowel sleeves for centring cylinder 
block and cylinder head in cylinder block. 
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1- 
2- 
3- 


Note cylinder head gasket identification: 
Part number 
Holes 
Ignore 


[a] Note 


+ 


If the cylinder head gasket or cylinder head have been re- 
placed, select the new cylinder head gasket according to the 
number of holes on the old gasket. 


If parts of the crankshaft drive have been renewed, the new 
cylinder head gasket must be selected by measuring the pis- 
ton projection at “TDC” > page 77. 


Fit cylinder head gasket onto dowel sleeves -arrows- in cylin- 
der block. 


Installation position of cylinder head gasket: the word 
“oben” (top) or the part number should face towards the cyl- 
inder head. 


Swivel cylinder head so that stud for toothed belt tensioning 
roller is inserted into aperture in toothed belt cover (rear) and 
attach tensioning roller at the same time. 


[E] ot 


Make sure that electrical wiring to Hall sender - G40- is properly 
routed. 


Fit cylinder head. 


Screw in cylinder head bolts by hand until they make contact. 
Tighten cylinder head bolts > page 94 . 


Install rear toothed belt cover, camshaft hub and sprocket 
> page 81. 
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- Lock camshaft hub with diesel injection pump locking pin - 
33 


(å Note 


Disregard -arrows-. 


A15-10798 |$ 


Tl as | 


- Lock high-pressure pump hub with diesel injection pump lock- 


Disregard -item 1-. 
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— Then turn crankshaft in direction of engine rotation until pin 
-arrow- on crankshaft stop - T10050- engages in sealing 
flange as crankshaft rotates. 


— Install toothed belt (adjust valve timing) > page 87 . 


Remaining installation steps are carried out in reverse sequence; 
note the following: 


— Install cylinderhead:cover=page 107 . 
— Install turbocharger > page 203. 


- Electrical connections and routing > Current flow diagrams, 
Electrical fault finding and Fitting locations. 


— Install coolant pipe (rear) = page 185. 

— Install coolant pipe (rear right) = page. 183 . 

— Install,pressure differential sender --G505- = page 282 , 
— Install coolant pipe (top left) > page 181. 

— Install air cleaner housing > page 227 . 


— Install plenum chamber partition panel > General body re- 
pairs, exterior; Rep. gr. 50 ; Bulkhead; Exploded view - plenum 
chamber partition panel . 


— Change engine oil > Maintenance ; Booklet 411. 
— Fill cooling system with fresh coolant > page 164 . 
Tightening torques 

@ = “2.1 Exploded view - cylinder head”, page 93 


@ = Fig. ““Cylinder head cover - tightening torque and se- 
quence” , page 97 


+ Dipstick guide tube 
=> “1.1 Exploded view - sump/oil pump”, page 135 


@ = “2.2 Exploded view - hose connections for charge air sys- 
tem”, page 209 


2.4 Removing and installing cylinder head 
cover 


Removing 
— Remove injectors > page 246 . 
- Remove fuel rail > page 251. 


— Release retaining clips -arrows- and detach toothed belt cover 
(top). 


A10-11056 
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Unplug electrical connectors -2, 3, 4- and move electrical wir- 
ing clear. 


Detach vacuum hose -1- and move clear. 


Protected by copyright. Copying for private or commerc 
permitted unless authorised by AUDI AG. AUDI AG does 
with respect to the correctness of information in this d 
Remove bolts -1, 3-. 
Release hose clips -2- and detach fuel hoses. 


Pull fuel lines upwards off cylinder head cover and press clear 
to one side. 


a Note 


Disregard -item 4-. 


A20-10885 


LÆ 


- U re electrical connector -3- for pressure differential sender 


— Remove bolt -2- and move hoses -1- clear at bracket. 
— Move pressure differential sender - G505- to rear. 


— Press release tabs, disconnect crankcase breather hose -2- 
and move hose clear -arrow-. 


(a) Note 


Disregard -item 1-. 
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— Disconnect vacuum hose -2-. 


— Detach bracket -1- for vacuum lines and electrical wiring from 
cylinder head cover and move clear to one side. 


[a] Note 


Disregard -item 3-. 


— Slacken cylinder head cover bolts in the sequence -6 ... 1-and 
remove. 


Installing 


Installation is carried out in reverse order; note the following: 


[a] Note 


@ Fit new O-ring. 


@ Secure all hose connections with the correct type of hose clips 
(same as original equipment) » Electronic parts catalogue . 


ylinde, 


+ Renew gasket fonc, er and bolts for cylinder 
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— Make sure that cylinder head cover is clipped properly to 
toothed belt cover -arrows-. 


a Note 


For illustration purposes, the installation position is shown with 
the camshaft sprocket removed. 


— Make sure there is a clearance between hub and toothed belt 
cover. 

— Install fuel rail > page 251. 

— Install injectors > page 246. 


— Electrical connections and routing > Current flow diagrams, 
Electrical fault finding and Fitting locations. 


- Bleed fuel system j 
> “1.3 Filling and bleeding fuel system”, page 222 . A15-10858 


mz EE 
Tightening torques 


@ = Fig. “Cylinder head cover - tightening torque and se- 
quence” , page 97 


25 Removing and installing seals for injec- 
tors 

Special tools and workshop equipment required 

@ Pliers -VAS 211 007- (not illustrated) 

+ Carrier - 3390- 


W00-11139 


Procedure 


— Remove corresponding injector 
=> “5.7 Removing and installing injectors”, page 246 . 


— Pull off seal -1- using pliers -VAS 211 007- -arrow-. 
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— Use suitable thrust piece (e.g. carrier - 3390- ) and short ex- 
tension -1- to press new injector seal in from above -arrow- as 
far as stop. 


A15-10883 


2.6 Checking compression 
Special tools and workshop equipment required 


@ Compression tester - V.A.G 1763- with adapter - V.A.G 
1763/8- V.A.G 1763 


WOO-11177 


Procedure 

* Engine oil temperature at least 30 °C 

* Battery voltage at least 12.5 V 

— Remove engine cover panel > page 41. 


— Unplug electrical connector -arrow- for fuel pressure regulat- 
ing valve - N276- at fuel rail. 


- Briefly start engine to relieve fuel pressure in fuel rail. 
— Remove all glow plugs > page 305. 
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— Screw in adapter - V.A.G 1763/8- in place of corresponding 
glow plug and connect compression tester - V.A.G 1763- . 


a Note 


Using the compression tester > Operating instructions . 


- Have a second mechanic operate starter until tester shows no 
further pressure increase. 


— Repeat procedure on each cylinder. G Mai zi 


[Compression pressure | bar | 
25.0 ... 31.0 


A15-11046 


Maximum difference between cylinders | 50 


Assembling 


Installation is carried out in the reverse order; note the following: 


— Install glow plugs = page 305 . 
— Erase any entries in event memory resulting from sing > Ve- 


hicle diagnostic tester, |Guided Functions], then |Interrog- 
ate event memory). 
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3 Valve gear 


=> “3.1 Exploded view - valve gear”, page 113 

> “3.2 Measuring axial clearance of camshaft”, page 114 

> “3.3 Measuring radial clearance of camshaft”, page 115 

> “3.4 Removing and installing camshaft oil seal”, page 116 

= “3.5 Removing and installing camshaft”, page 118 

=> “3.6 Removing and installing valve stem oil seals”, page 125 


3.1 Exploded view - valve gear 


1 - Valve 

Q Must not be machined; 
only grinding-in is per- 
missible i n = 
Mark installation posi- 
tion for re-installation 
Checking > page 13. 
Valve dimensions 
=> page 134 
Checking valve guides 
mpage 133 


2 - Cylinder:-head 
3 - Valve stem oil seal 


Q Renewing with cylinder 
head installed 
=> page 125 

Q Renewing with cylinder 
head removed 
> page 129 


4 - Valve spring 


O OO O 


5 - Valve spring plate 
6 - Valve cotters 
7 - Sealing cap 

QO) Renew 


QO) Removing sealing cap 
with retaining frame in- 
stalled: pierce on one 
side with an awl and pry 


out 
QO Installing: drive in with- 
out sealant using suita- 


ble thrust piece 
QO Installation depth 1... 2 
mm 


8 - Oil seal 
QO) Renewing > page 116 
9 - Exhaust camshaft 
QO) Removing and installing > page 118 
QO) Measuring axial clearance > page 114 
QO) Measuring radial clearance > page 115 


3. Valve gear 1 1 3 


Audi A6 2011 > , Audi A7 Sportback 2011 > 
4-cylinder TDI engine (2.0 Itr. 4-valve common rail - generation II) - Edition 05.2019 


10 - Bolt 
QO Correct sequence when slackening > page 121 
QO Tightening torque and sequence > page 114 


11 - Retaining frame 
Q With integrated camshaft bearings 
Q Removing and installing > “3.5 Removing and installing camshaft”, page 118 
12 - Inlet camshaft 
QO Removing and installing > page 118 
Q Measuring axial clearance > page 114 
Q Measuring radial clearance > page 115 
13 - Roller rocker finger 
OQ Removing and installing > “3.5 Removing and installing camshaft”, page 118 
QO Mark installation position for re-installation 
Q Check roller bearings for ease of movement 
Q Lubricate contact surfaces before installing 


14 - Securing clip 
Q For hydraulic compensation element 
15 - Hydraulic compensation element 


Q Mark installation position for re-installation 
QO Lubricate contact surfaces before installing 


Retaining frame - tightening torque and sequence 
— Tighten bolts in 2 stages in the sequence shown: 


Stage | Bolts _| Tightening torque 
1. 


-1...24- |Screw in by hand until contact is made 
e The retaining frame should make 
contact with the cylinder head over 
the full surface 


3.2 Measuring axial clearance of camshaft 


Special tools and workshop equipment required 
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@ Universal dial gauge bracket - VW 387- 


+ Dial gauge - VAS 6079- 


Procedure 


— Remove retaining frame 
= “3.5 Removing and installing camshaft’, page 118 . 


— Secure dial gauge - VAS 6079- with universal dial gauge 
bracket - VW 387- to retaining frame as shown in illustration. 


-— Press camshaft against dial gauge by hand. 

— Set dial gauge to “0”. 

— Press camshaft away from dial gauge and read off value: 
Axial clearance on inlet camshaft and exhaust camshaft: 

* Specification: 0.048 ... 0.118 mm. 

¢ Wear limit: 0.17 mm. 


3.3 Measuring radial clearance of camshaft 
Special tools and workshop equipment required 

+ Plastigauge 

Procedure 


— Remove roller rocker fingers 
=> “3.5 Removing, and ‘installing camshaft?) page 118 . 


— Clean bearings and bearing journals. 


— Place a length of Plastigauge corresponding tothe width of the 
bearing on the bearing journal or bearing shell to be measured. 


* The Plastigauge must be positioned in the centre of the bear- 
ing. 

— Fit retaining frame and tighten to 10 Nm without rotating cam- 
shafts > page 114. 


— Remove retaining frame again. 


VAS 6079 | 


VAS 6079 


WO00-11125 


WO0-11309 


A15-10637 
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— Compare width of Plastigauge with measurement scale. 
* Radial clearance: 0.035 ... 0.085 mm 


3.4 Removing and installing camshaft oil 
seal 


(i Note 


+ A modified oil seal is being phased in. 


@ The “old” version oil seal -item A- forms a continuous surface 
between the camshaft and the cylinder head. 


@ The ‘new’ version oil seal -item B- has a shoulder between the 
camshaft and the cylinder head. 


N15-10690 


Special tools and workshop equipment required 
+ Fitting tool - 10 - 203- 


Oil seal extractor - 3240- for “old” version oil seal 
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+ Puller - T10443- for “new” version oil seal 
T10443 


W00-11268 


@ Bolt M12x1.5x75 
Procedure 


— Remove camshaft sprocket and hub 
= “3.5 Removing and installing camshaft’, page 118 . 


“Old” version oil seal: 


— Insert thrust piece -3240/1- in camshaft. 


A 


J mso] 


— Screw inner section of oil seal extractor -3240- two turns out 
of outer section (approx. 3 mm) and lock with knurled screw. 


— Lubricate threaded head of oil seal extractor, place it in posi- 
tion and screw it into oil seal as far as possible (applying firm 
pressure). 


— Loosen knurled screw and turn inner section against camshaft 
until oil seal is pulled out. 


— Clamp flats of oil seal extractor in vice and use pliers to remove 
oil seal. 


“New’ version oil seal: 


A Caution 


$ /fthe a screw is unscrewed too far the thrust plate in- 


side the puller--T10443- will-come ‘loose from the thrust 
bolt. If this happens, the thrust plate must be pushed back 
onto the thrust bolt. 


— Carefully unscrew grub screw -arrow- of puller -T10443- until 
slight resistance is felt. 
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— Apply puller - T10443- in a straight line, as shown in illustration, 
and lock by screwing in grub screw.-A-. 110443 


— Screw in thrust bolt -B- until oil seal is pulled out. 
All types of oil seal (continued): 
— Clean contact surface and sealing surface. 


B Note 


The sealing lip of the oil seal must not be additionally oiled or j 
greased. i 


— Apply guide sleeve of fitting tool - 10 - 203- to camshaft as 
shown in illustration. 


— Carefully push oil seal -1- over guide sleeve and onto cam- 
shaft. 


/ [asoa] 


— Press in oil seal onto stop using thrust piece of fitting tool - 10 
- 203- and bolt M12x1.5x75. 


— Install camshaft sprocket and hub 
> “3.5 Removing and installing camshaft”, page 118 . 


— Install toothed belt (adjust valve timing) > page 87 . 


3.5 Removing and installing camshaft 
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© A è è è 


Audi A6 2011 > , Audi A7 Sportback 2011 > 
4-cylinder TDI engine (2.0 Itr. 4-valve common rail - generation II) - Edition 05.2019 


Counterhold tool - T10051- 
Puller - T10052- 

Camshaft fitting tool - T40094- 
Camshaft fitting tool - T40095- 


Clamping tool -T40096/1- for vehicles with two-piece camshaft 
gear 


Electric drill with plastic brush attachment 
Safety goggles 
Sealant > Electronic parts catalogue 


Removing 


Cylinder head installed. 
Remove engine cover panel > page 41. 


Take toothed belt off camshaft sprocket and high-pressure 
pump sprocket > page 83. 


Remove air cleaner housing > page 227 . 
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Press release tabs and detach crankcase breather hose -2-. 


Loosen hose clip -1- and remove air hose. 


Remove cylinder head cover = page 107 . 


- Remove bolts -1, 3-; exhaust gas recirculation cooler remains 
installed. Protected by copyright. Copying for private or commer 


permitted unless authorised by AUDI AG. AUDI AG does} 


with respect to the correctness of information in this dq ff 


[anoa J 


nia 


-— Remove bolts -1- and detach camshaft sprocket. 


- Counterhold using counterhold tool - T10051- and loosen bolt 
-1- for camshaft hub. 


— Unscrew bolt approx. 2 turns. 
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— If itis not possible to take off the hub by hand: 
— Apply puller - T10052- to camshaft hub and screw bolts -1- into 
hub. 


— Counterhold on hexagon flats a mm) of puller and screw in 
bolt -2- to pull off camshaft hub. 


— Detach hub from taper of camshaft. 


— Remove vacuum pump => Brake system; Rep. gr. 47 ; Vac- 
uum system; Removing and installing vacuum pump . 


— Slacken retaining frame bolts in the sequence -24 ... 1-. 


— Remove bolts and carefully release retaining frame from bon- 
ded joint. 


— Mark fitting location of camshafts for re-installation and re- 
move. 


Installing 


A Caution 


Make sure axial bearings in retaining frame are not damaged. 


@ The camshafts MUST be installed using the camshaft fit- 
ting tool - T40094-.as described in the following. 


A Caution 


Protect lubrication system and bearings against contamina- 
tion. 


$ Cover exposed parts of the engine. 


A WARNING 


Risk of eye injury. 


$ Puton safety goggles. 


— Remove remaining sealant from cylinder head and retaining 
frame using rotating plastic brush or similar. 


— Clean sealing surfaces; they must be free of oil and grease. 


— Oil running surfaces of both camshafts. 
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Set up camshaft fitting tool - 140094- as follows: 


- Secure supports -T40094/9- and -T40094/10- (with - 
T40094/11- ) to base plate, as shown in illustration. If neces- 
sary, remove any supports already attached at these posi- 
tions. 


740094 


| = 
EE :” i 


T40094/11 


A15-10509 


— Fit support -T40094/1- onto position -F- and support - 
T40094/2- onto position -A-. 


T40094/2 T40094/1 


740094 


— Place inlet camshaft in supports -T40094/1- and -T40094/2- . 


— Turn inlet camshaft in such a way that it can be locked in “TDC” 
position using locking device -arrow 1-. 


* Recess -arrow 2- for cylinder head bolt must face outwards. 


740094 
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Place exhaust camshaft in supports -T40094/9- and - 
T40094/10- . 


Lock exhaust camshaft with top section -T40094/11- . 


The lug -1- on the top section must engage in the slot -2- in 
the camshaft, 


Vehicles with two-piece camshaft gear: 


Place clamping tool -T40096/1- on teeth of exhaust camshaft 
in such a way that the two arms of the tool engage on the two 
halves of the gear (one in each half, as shown in illustration). 


The wider arm must engage in the wider half of the gear. 


Tighten the clamping tool using the knurled wheel so that the 
faces of the gear teeth are in alignment. 


All vehicles (continued): 


Slide inlet camshaft towards exhaust camshaft, until gear 
teeth engage -arrows-. 


Fit retaining frame on camshafts. 
All camshaft bearings/must be seated on the camshafts. 


Position camshaft fitting tool »T40095- and fix camshafts in 
position in retaining frameyas shown inillustration. 


Detach top section -T40094/11- . 


[a] Note 


Note the use-by date of the sealant. 


Cut off nozzle of tube at front marking (nozzle @ approx. 
2mm). 


740094 


A17-0081 
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A Caution 


Make sure excess sealant does not contaminate camshaft 
bearings. 


@ The sealant beads must not be thicker than specified. 


— Apply beads of sealant onto clean sealing surfaces of cylinder 
head as shown in illustration. 


+ Thickness of sealant beads: 2 ... 3 mm 


(i Note 


@ The retaining frame should be fitted and secured without de- 
lay, as the sealant starts hardening immediately. 


N15-10422 


+ After installing the retaining frame, wait about 30 minutes for 
the sealant to dry. 


— Take camshafts together with retaining frame, camshaft fitting 
tool - T40095- and, if necessary, clamping tool -T40096/1- out 
of camshaft fitting tool - T40094- and insert components care- 
fully into cylinder head. 
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— Screw in retaining frame bolts in the sequence -1 ... 24- evenly 
by hand until they make contact. 


* The retaining frame should make contact with the cylinder 
head over the full surface. 


— Tighten bolts > page 114. 


— Remove camshaft fitting tool - T40095- and, if necessary, 
clamping tool -T40096/1- . 


Remaining installation steps are carried out in reverse sequence; 
note the following: 


— Install camshaft oil seal > page 116. 


— Drive new sealing cap = Item 7 (page 113) into cylinder head 
to a depth of approx. 1 ... 2 mm using suitable thrust piece. 


— Install vacuum pump > Brake system; Rep. gr. 47 ; Vacuum 
system;,.Removing and installing vacuum pump . 


-~ Install cylinder head cover > page 107 . 


AN Caution 


Risk of damage to.valves, and piston crowns after working on 
valve gear. 


@ The hydraulic tappets have to settle; wait for approx. 30 
minutes after installing camshafts before starting engine. 


$ Turn the crankshaft carefully at least 2 rotations to ensure 
that none of the valves make contact when the starter is 
operated. 


Tightening torques 


@ = Fig. “Retaining frame - tightening torque and sequence” , 
page 114 


@ = “3.1 Exploded view - valve gear’, page 113 


3.6 Removing and installing valve stem oil 
seals 


> “3.6.1 Removing and installing valve stem oil seals (cylinder 
head installed)”, page 125 


> “3.6.2 Removing and installing valve stem oil seals (cylinder 


head removed)”, page 129 


3.6.1 Removing and installing valve stem oil 
seals (cylinder head installed) 


Special tools and workshop equipment required 
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¢ Valve stem seal puller - 3364- 


WO0-11151 


¢ Valve stem seal fitting tool - 3365- 


wWOO-11141 


+ Removal and installation device for valve cotters - VAS 5161 
A- with guide plate for 3.0 Itr. TDI engine - VAS 5161/23- and VAS 5161A 
sleeve -VAS 5161/23-1- 


W00-11584 


@ Bolt, M6x30 (2x) 

Procedure 

— Remove all glow plugs > page 305. 
— Remove camshafts > page 118. 


— Mark original positions of roller rocker fingers and hydraulic 
compensation elements for re-installation. 


— Remove roller rocker fingers together with hydraulic compen- 
sation elements and put down on a clean surface. 


— Set piston of appropriate cylinder to “bottom dead centre”. 


1 26 Rep. gr.15 - Cylinder head, valve gear 


Audi A6 2011 > , Audi A7 Sportback 2011 > 
4-cylinder TDI engine (2.0 Itr. 4-valve common rail - generation II) - Edition 05.2019 


Fit guide plate for 3.0 Itr. TDI engine - VAS 5161/23- onto cyl- 
inder head. 


Secure guide plate on intake manifold side with knurled screw 
-VAS 5161/12- and 2 M6x30 bolts -item 1- by hand until they 
make contact. 


Screw sealing pin -VAS 5161/10- into guide plate. 


Screw adapter -VAS 5161/11- hand-tight into corresponding 
glow plug thread. 


Insert drift -VAS 5161/3- into guide plate and use plastic-head- 
ed hammer to release sticking valve cotters. 


Screw snap-in device -VAS 5161/6- with engaging fork - 
VAS 5161/5- into guide plate. 


Slide sleeve -VAS 5161/23-1- onto assembly cartridge - 
VAS 5161/8- . 


Connect adapter to compressed air line using a commercially 
available connection piece and apply constant air pressure. 


Minimum pressure: 6 bar 


Attach pressure fork -VAS 5161/2- to snap-in device and push 
assembly cartridge down. 


At the’ same time; turn knurled screw of assembly cartridge 
clockwise until tips engage in valve cotters. 


Move knurled screw back and forth slightly; the valve;cotters 
are, thus forced apart.and taken up, by the assembly cartridge. 


Release pressure fork. 
Take off assembly cartridge with knurled spacer ring. 
Detach valve spring with valve spring plate. 


N4 


VAS 5161/23 


VAS 5161/10: 
> 


ato 
A0 i b 


VAS 5161/3: Sy 
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VAS 5161/23-1 ay, 7 Lis-10808 | 


3. Valve gear 1 27 


Audi A6 2011 > , Audi A7 Sportback 2011 > 
4-cylinder TDI engine (2.0 Itr. 4-valve common rail - generation II) - Edition 05.2019 


— Pull off valve stem oil seal with valve stem seal puller - 3364- . 


A) We 
we 
tz 


mal” 
4r 
F 

2 ait 


A Caution 


Make sure valve stem oil seals are not damaged when instal- 


ling. 


$ New valve stem oil seals -B- are supplied with plastic 
sleeve; fit plastic sleeve -A- onto valve stem. 


— Lightly oil sealing lip of valve stem oil seal. 
-— Slide valve stem oil seal onto plastic sleeve. 


— Carefully press valve stem oil seal onto valve guide using 
valve stem seal fitting tool - 3365- . 


— Take off plastic sleeve. 

If valve cotters have been removed from assembly cartridge, they 
must first be inserted in insertion device -VAS 5161/18- . 

* Larger diameter of valve cotters faces upwards. 

— Insert valve spring and valve spring plate. 


— Press assembly cartridge onto insertion device from above 
and take up valve cotters. 


VAS 5161/18 


A15-0445 
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— Insert assembly cartridge in guide plate for 3.0 Itr. TDI engine —VAS se TA, 
- VAS 5161/23- again. Ja A 

— Press down pressure fork and pull knurled screw upwards X Gas: os 
while turning screw in both directions - this will insert the valve Ns P 


cotters. FIA Y VAS 5161/2! 


— Release pressure fork with knurled screw still in pulled posi- z K AN S 
tion. y= p E 
iy ŞS 6 a 
— Repeat procedure for each valve. Vet: RU BAA G 
[eZ 


Assembling Ñ 


Installation is carried out in the reverse order; note the following: VAS 5161/23-1 & 


— Ensure that all roller rocker fingers make contact with the ends 
of the valve stems correctly and are clipped onto their respec- 
tive hydraulic compensation elements. 


— Install camshafts > page 118. 
— Install glow plugs > page 305 . 


3.6.2 Removing and installing valve stem oil seals (cylinder head removed) 


Special tools and workshop 
equipment required 


VAS 5161 


@ Valve stem seal puller - 3364- 
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Valve stem seal fitting tool - 3365- 


Removal and installation device for valve cotters - VAS 5161 
A- with guide plate for 3.0 Itr. TDI engine - VAS 5161/23- and 
sleeve -VAS 5161/23-1- 


Engine and gearbox support - VAS 6095- 
Cylinder head tensioning device - VAS 6419- 
Bolt, M6x30 (2x) 


Procedure 


Remove camshafts > page 118. 


Mark original positions of roller rocker fingers and hydraulic 
compensation elements for re-installation. 


Remove roller rocker fingers together with hydraulic compen- 
sation elements and put down on a clean surface. 


Insert cylinder head tensioning device - VAS 6419- into engine 
and gearbox support - VAS 6095- . 


Secure cylinder head in cylinder head tensioning device, as 
shown in illustration. 


Connect cylinder head tensioning device to compressed air 
supply. 

Using lever -arrow-, slide air pad under combustion chamber 
where valve stem oil seal is to be removed. 


Apply just enough compressed air to bring air pad into contact 
with valve heads. 


Fit guide plate for 3.0 Itr. TDI engine - VAS 5161/23- onto cyl- 
inder head. 


Secure guide plate on intake manifold side with knurled screw 
-VAS 5161/12- and 2 M6x30 bolts -item 1- by hand until they 
make contact. 


Insert drift -VAS 5161/3- into guide plate and use plastic-head- 
ed hammer to release sticking valve cotters: 
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— Screw snap-in device -VAS 5161/6- with engaging fork - S \_-—VAS 5161/6 
VAS 5161/5- into guide plate. EL 
— Slide sleeve -VAS 5161/23-1- onto assembly cartridge - j N KEVAS 5161/8 
VAS 5161/8- . DEN A ANNA 
REDS ; 
— Attach pressure fork -VAS 5161/2- to snap-in device and push \ Q FN 


assembly cartridge down. 


— At the same time, turn knurled screw of assembly cartridge 
clockwise until tips engage in valve cotters. 


— Move knurled screw back and forth slightly; the valve cotters 
are thus forced apart and taken up by the assembly cartridge. 


— Release pressure fork. 
— Take off assembly cartridge with knurled spacer ring. 
— Detach valve spring with valve spring plate. 


— Pull off valve stem oil seal with valve stem seal puller - 3364- . 


A Caution 


Make sure valve stem oil seals are not damaged when instal- 
ling. 


@ New valve stem oil seals -B- are supplied with plastic 
sleeve; fit plastic sleeve -A- onto valve stem. 


— Lightly oil sealing lip of valve stem oil seal. 
- Slide valve stem oil seal onto plastic sleeve. 


- Carefully press valve stem oil seal onto valve guide using 
valve stem seal fitting tool - 3365- . 


— Take off plastic sleeve. 

If valve cotters have been removed from assembly cartridge, they 
must first be inserted in insertion device -VAS 5161/18- . 

* Larger diameter of valve cotters faces upwards. 

— Insert valve spring and valve spring plate. 


— Press assembly cartridge onto insertion device from above 
and take up valve cotters. 


VAS 5161/18 


A15-0445 
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— Insert assembly cartridge in guide plate for 3.0 Itr. TDI engine 
- VAS 5161/23- again. 


— Press down pressure fork and pull knurled screw upwards 
while turning screw in both directions - this will insert the valve 
cotters. 


i “Ok Teel 


: See seis 


— Release pressure fork with knurled screw still in pulled posi- 
tion. 


— Repeat procedure for each valve. 
Assembling 
Installation is carried out in the reverse order; note the following: VAS 5161/23-1 33 


— Ensure that all roller rocker fingers make contact with the ends 
of the valve stems correctly and are clipped onto their respec- 
tive hydraulic compensation elements. 


— Install camshafts = page 118. 
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4 Inlet and exhaust valves 


=> “4.1 Machining valve seats”, page 133 


=> “4.2 Checking valve guides”, page 133 
> “4.3 Checking valves”, page 134 


> “4.4 Valve dimensions”, page 134 


4.1 Machining valve seats 


[a] Note 


Valve seats may not be machined due to the very small toleran- 
ces. 
4.2 Checking valve guides 


Special tools and workshop equipment required 
@ Universal dial gauge bracket - VW 387- 


+ Dial gauge - VAS 6079- 


Procedure 


a Note 


+ /fthe valve has to be renewed as part of a repair, use a new 
valve for the measurement. 


@ Only insert inlet valve into inlet valve guide and exhaust valve 
into exhaust valve guide, as the stem diameters are different. 


WO0-11125 


VAS 6079 


WO00-11309 
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— Attach dial gauge - VAS 6079- with universal dial gauge brack- 
et - VW 387- to cylinder head. VW 387— 


— Insert valve into guide. VAS 6079 
¢ End of valve stem must be flush with guide. 
— Measure the amount of Sideways play. 

* Wear limit: 1.0 mm. 


— Ifthe wear limit is exceeded, repeat the*measurement with 
new valves. 


— Renew cylinder-head iif wear limit is)stillexceeded: 


(å) Note 


Valve guides cannot be renewed. 


a en 


4.3 Checking valves 
— Visually inspect for scoring on valve stems and valve seat sur- 
faces. 


— Renew valve if scoring is clearly visible. 


4.4 Valve dimensions 


[a| Note 


Valves must not be machined. Only grinding-in is permitted. 


Inlet valve Exhaust valve 


26.00 


5.965 
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17- Lubrication 


1 Sump/oil pump 
> “1.1 Exploded view - sump/oil pump”, page 135 


=> “1.2 Engine oil”, page 139 
> “1.3 Removing and installing sump”, page 139 


> “1.4 Removing and installing oil pump”, page 142 


> “1.5 Removing and installing oil level and oil temperature send- 
er G266 ”, page 143 


1.1 Exploded view - sump/oil pump 


[a] Note 


+è /flarge quantities of metal shavings or abrasion are found when performing engine repairs, this may be an 
indication of damage to the crankshaft or conrod bearings. To prevent further damage, the following steps 
are required after completion of repair work: clean the oil passages carefully and renew the oil spray jets, 
engine oil cooler and oil filter. 


+ Ojl spray jet and pressure relief valve > page 75 
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1 - Seal 
OQ) Renew 
2 - Oil drain plug 
Q 30Nm 
3 - Sump 
Q Removing and installing 
> page 139 


4 - Bolt 


7 - Oil.pump ini 
O Removing and installing 
> page 142 l 

Q Before installing, check 
that the two dowel 
sleeves for centring oil 
pump are fitted onto bal- 
ance shaft assembly 

8 - Drive shaft 


Q For oil pump 
9 - Circlip 


Q Must fit securely in 25 
groove 


Q Renew circlip if dam- 
aged or stretched 


10 - Spur gear 
ū For balance shaft 

11 - Bolt 
QO) Renew 
QO 20Nm +90° 


12 - Thrust washer 
QO For idler gear 
QO) Renew 
Q Installation position > page 138 
Q When installing idler gear, apply grease to hold washer on balance shaft assembly 


13 - Idler gear 
Q For balance shaft assembly 


Q Ifthe bolt for the idler gear has been slackened or the spur gear on the crankshaft or the crankshaft itself 
have been renewed, you must install a new idler gear with the appropriate coating. Procedure for instal- 


lation > “4.1.2 Installing new balance shaft assembly”, page 151 


QO To achieve the correct backlash a suitably thick coating is already applied to the new idler gear; the 
required clearance is achieved as the coating is worn down 


QO Installation position: Part No. must be visible. 

Q Make sure thrust washer is properly seated > page 138 
14 - Bolt 

Q With washer 

QO Renew 
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QO If the bolt for the idler gear has been slackened or the spur gear on the crankshaft or the crankshaft itself 
have been renewed, you must install a new idler gear with the appropriate coating. Procedure for instal- 


lation > “4.1.2 Installing new balance shaft assembly”, page 151 

QO 90 Nm +90° 
15 - Hub 

ü For idler gear 

QO Renew 
16 - Crankshaft gear 
17 - Cover 

Q Installation position for cover of oil level and oil temperature sender - G266- = page 138 
18 - Dowel’sleeves 
19 - Balance shaft assembly 


QO Removing “page 150 
Q Before installing, check that the two dowel sleeves for centring balance shaft assembly are fitted on 
cylinder, block 


Q Installing new balance shaft assembly > page 151 
Q Re-installing "old" balance shaft assembly > page 155 
20 - Bolt 
QO Renew 
Q Tightening torque and sequence > page 139 
21 - Dowel sleeves 
22 - Bolt 
Q 9Nm 
23 - Oil intake pipe 
24 - Bolt 
Q 9Nm 
25 - Seal 
QO) Renew 
26 - Oil level and oil temperature sender - G266- 
OQ) Removing and installing > page 143 
27 - Cover 
Q For oil level and oil temperature sender - G266- 
28 - Bolt 
Q Self-locking 
OU Renew 
QO 9Nm 
29 - Bolt 
QO Renew 
Q Tightening torque and sequence > page 138 
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Installation position for cover of oil level and oil temperature send- 
er 


— Clip in cover for oil level and oil temperature sender -arrow-, 
as shown in illustration. 


a Note 


For greater clarity, item -1- shows oil level and oil temperature 
sender . 


Sump - tightening torque and sequence 


— Tighten bolts in stages: 


[Stage | Bolts [Tightening torque  — | 
ee Nm in diagonal sequence 


-Arrows- |= Rep. gr. 34; Removing and instal- 
ling gearbox; Tightening torques for 
gearbox or > Rep. gr. 37 ; Removing 
and installing gearbox; Tightening tor- 
ques for gearbox 


Tighten in stages and in diagonal se- 
quence; final torque 13 Nm 


Installation position of thrust'washer 


A Caution 


Thrust washer can slip out of position behind idler gear. 


@ Make sure that thrust washer -A- does not slip out of the 
recesses in the balance shaft assembly -arrows- when fit- 
ting the idler gear. If this is neglected, the thrust washer 
can become trapped. If necessary, apply grease to hold 
washer on balance shaft assembly. 


~ | N17-10159 | 
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Balance shaft assembly - tightening torque and sequence 


[a] Note 


Renew the bolts tightened with specified tightening angle. 


— Tighten bolts in 5 stages in the sequence shown: 


Stage | Bolts | Tightening torque/angle specification 
4. ae | Screw in by hand until contact is made 


aa ae el Turn 90° further 


1.2 Engine oil 


Oil capacities, oil specifications and viscosity grades > Mainte- 
nance tables . 


1.3 Removing and installing sump 
Special tools and workshop equipment required 
@ Socket - T10058- 


Removing 
* Engine oil drained = Maintenance ; Booklet 411 


— Remove subframe > Running gear, axles, steering; Rep. gr. 
40 ; Subframe; Removing and installing subframe with steer- 
ing rack . 


— Unplug electrical connector -2- at oil level and oil temperature 
sender - G266- . 


[a] Note 


Disregard -item 1-. 


— Remove torque reaction support > page 38 . 


710058 


ji i Al?- Fai7-10635 ] 
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Vehicles with multitronic gearbox: 


— Remove bolts -arrows- and push ATF cooler slightly to the 
side. 


a Note 


Disregard items -1 and 2-. 


=\ Remove bolts securing sump to gearbox -arrows-. 

- Slacken bolts -1 ... 20- in diagonal sequence and remove. 
—» Carefully release oil sump from, bonded joint and detach, 
Installing 


A Caution 


Fike lubrication system and bearings against contamina- 
tion. 


$ Cover exposed parts of the engine. 


A WARNING 


Risk of eye injury. 


$ Put on safety goggles. 


- Remove sealant residue from sump and cylinder block using 
rotating plastic brush or similar. 


- Clean sealing surfaces; they must be free of oil and grease. 


A17-10940 
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[a] Note 


Note the use-by date of the sealant. 


— Cut off nozzle of tube at front marking (nozzle @ approx. 
2mm). 


A Caution 


Make sure lubrication system is not clogged by excess sealant. 


@ The sealant bead must not be thicker than specified. 


— Apply sealant bead onto clean sealing surface of sump as il- 
lustrated. 


* Thickness of sealant bead: 2 ... 3 mm. 


(å) Note 


è Take particular care when applying sealant bead in area of 
rear sealing flange -arrows-. 


+ ea must beinstalled within 5 minutes after applying the 
sealant. 


— Fit sump and tighten bolts > page 138 . 


[a] Note 


@ When installing sump with engine removed from vehicle, en- 
sure that sump is positioned flush with cylinder block at fly- 
wheel end. 


+ After fitting sump, sealant must dry for approx. 30 minutes. 
Then (and only then) fill the engine with engine oil. 
— Install torque reaction support > page 38 . 


— Install ATF cooler > Rep. gr. 37 ; ATF circuit; Removing and 
installing ATF cooler . 


— Install subframe = Running gear, axles, steering; Rep. gr. 
40 ; arame; Removing and installing subframe with steer- 
ing rack . 


— Fill with engine oil and check oil level > Maintenance ; Booklet 
411. 


Tightening torques 
@ = Fig. “Sump - tightening torque and sequence” , page 138 
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1.4 Removing and installing oil pump 
Special tools and workshop equipment required 

+ Circlip pliers (commercially available) 

@ M3 bolt 

Removing 

— Remove sump > page 139 . 

— Remove bolt -arrow- and detach suction pipe from oil pump. 


Remove circlip -1- using circlip pliers. 


Pull drive shaft -2- out of oil pump using a magnet -arrow-. 


Remove bolts -3, 4, 5- and detach oil pump. 


The bolt on the idler ge 
Installation is carried out in reverse order: note the following: 


l | nes l I 
a Note 


+ Fit new O-ring. 


tect 


Installing 


+è Renew circlip if damaged or stretched. 
¢ Circlip must fit securely in groove. 


— Insert dowel sleeves -arrows- in oil pump, if not fitted. 


— |f no dowel sleeves for centring the oil pump are fitted in the 
balance shaft assembly, install missing dowel sleeves. 


— Install sump > page 139. 
Tightening torques 
@ = “1.1 Exploded view - sump/oil pump”, page 135 
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1.5 Removing and installing oil level and oil 
temperature sender - G266- 


Removing 
* Engine oil drained > Maintenance ; Booklet 411 
— Unplug electrical connector -3-. 


— Remove bolts -1- and detach oil level and oil temperature 
sender - G266- -item 4-. 


Installing 
Installation is carried out in reverse order; note the following: 


[a] Note 


Renew seal -2- and self-locking bolts -1-. 


— Fill with engine oil and check oil level > Maintenance ; Booklet 
411. 


3 


Tightening torques 
@ = “1.1 Exploded view - sump/oil pump”, page 135 
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2 Engine oil cooler 


> “2.1 Removing ald installing ehginé oil’ cdoler”, page’ 144 
| tt ns | : y DI U I . 
2.1 Removing and installing engine oil cool- 
er | 
Removing 


— Remove engine cover panel > page 41. 
— Drain coolant > page 162. 


a Note 


yaa a cloth underneath to catch escaping coolant and engine 
oll. 


— On vehicles with multitronic gearbox: Release hose clip -1- 
and detach coolant hose. 

— Unscrew bolts -arrows- and detach engine oil cooler. 

Installing 


Installation is carried out in reverse order; note the following: 


a Note 


Do not reuse coolant. 


— Fill up with coolant > page 164 . 

- Check oil level > Maintenance ; Booklet 411. 
Tightening torques 

@ = “3.1 Exploded view - oil filter’, page 145 
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3 Oil filter/oil pressure switches 


> “3.1 Exploded view - oil filter’, page 145 


> “3.2 Removing and installing oil pressure switch F1 ”, 
page 146 


> “3.3 Removing and installing oil filter housing”, page 146 
=> “3.4 Checking oil pressure”, page 149 
3.1 Exploded view - oil filter 


1 - Sealing cap 
OQ 25Nm 
2 - O-ring 
QO Renew 
3 - O-ring 
Q Renew 
4 - O-ring 
QO) Renew 
5 - Oil filter element 
Q See note > page 135 
OQ) Removing and installing 
> Maintenance ; Book- 
let 411 
6 - Engine oil cooler 


QO See note = page 135 


Q Connection diagram = 
coolant hoses 


=> page 157 
QO) Removing and installing 
=> page 144 


Q If renewed, refill system 
with fresh coolant 


7 - Bolt po pte 7 

Q 11Nm L Ae. N . 
8 - Gaskets vy“ ~ i P 

QO Renew EPA 

`~ 

9 - Bolt | 

QO Renew iY 

Q Tightening torque and 

sequence > page 146 

10 - Oil filter bracket 

Q With integrated oil retention valve 

QO Removing and installing > page 146 


11 - Gaskets 
QO Renew 
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Oil filter bracket - tightening torque and sequence 


B Note 


Renew the bolts tightened with specified tightening angle. 


— Fit bolts at top left and bottom right first. 


— Tighten bolts in 2 stages: 


Stage | Bolts | Tightening torque/angle specification 


an” Wa —_ 
Sen A17-10899 
V- | | 


1. | -Arrows- | 14 Nm in diagonal sequence 
2. | -Arrows- | Turn 90° further in diagonal sequence 


3.2 Removing and installing oil pressure 
switch - F1- 

Special tools and workshop equipment required 

@ Articulated wrench, 24 mm - T40175- 


Removing 

— Remove air cleaner housing > page 227 . 

— Remove bolts -2- and -3- and detach engine lifting eye -1-. 
— Unplug electrical connector, -4-. 


- Use articulated wrench, 24 mm - T40175- to unscrew oil pres- 
sure switch ~F1-. 


Installing 
Installation is carried out in reverse order; note the following: 


— Renew seal for oil'pressure switch - F1- after removal. 
— Cut'seal open to renew. 


If seal is not available separately, refer to > Electronic parts 
catalogue ; renew oil pressure switch after removal 


- Install coolant pipe (rear right) > page 183 . 

— Install air cleaner housing > page 227 . 

— Check oil level > Maintenance ; Booklet 411 . 
Tightening torques 

@ = “2.1 Exploded view - cylinder head”, page 93 


3.3 Removing and installing oil filter housing 


Special tools and workshop equipment required 
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+ Removal lever - 80 - 200- 


+ Drip tray for workshop hoist - VAS 6208- 

VAS 6208 
+ Hose clip pliers - VAS 6362- 

VAS 6362 


@ Used oil collection and extraction unit - VAS 6622A- 


VAS 6622 A 
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Removing 

- Drain coolant > page 162. 

- Remove oil filter element = Maintenance ; Booklet 411 . 
— Remove coolant pipe (top left) > page 181. 


— Remove pump for exhaust gas recirculation cooler - V400- 
> page 1/0. 


— Pull oil dipstick out slightly and remove bolt -1-. 
— Release clip -2- with removal lever - 80 - 200- . 


— Pull guide tube for oil dipstick upwards out of cylinder block 
and push to one side. 


— Place drip tray for workshop hoist - VAS 6208- under connec- 
tion. 


- Release hose clip -2- and detach coolant hose. 


- On vehicles with multitronic gearbox: Release hose clip -1- 
and detach coolant hose. 


— Position used oil collection and extraction unit - V.A.G 1782- 
below engine. 


— Unscrew bolts -arrows- and remove oil filter bracket with en- 
gine oil cooler. 


Installing 
Installation is carried out in reverse order; note the following: 


g Note 


Renew the bolts tightened with specified tightening angle. 
@ Renew seal. 


- Install pump for exhaust gas recirculation cooler - V400- 
> page 170. 


- Install coolant pipe (top left) > page 181. 


— Install oil filter element, fill up with engine oil and check oil level 
> FRK q Booklet" 411. 


ENA 


Do not reuse coolant. 


- Filbup with coolants page 164A 
Tighteningtorques 


@ > Fig. “Oil filter bracket - tightening torque and sequence”“ 
page 146 


+ Dipstick guide tube 
> “1.1 Exploded view - sump/oil pump”, page 135 
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3.4 Checking oil pressure 
Special tools and workshop equipment required 


+ Oil pressure tester - V.A.G 1342- 
V.A.G 1342 


WO0-11173 


Procedure 

* Oil level OK 

— Remove oil pressure switch - F1- > page 146. 

- Connect oil pressure tester - V.A.G 1342- to bore for oil pres- 
sure switch. 


— Screw a used oil pressure switch into threaded hole on oil 
pressure tester - V.A.G 1342- to seal hole. 


— Start engine. 


* Oil pressure when starting and then at idling speed: at least 
0.6 bar. 


If specification is not obtained, switch off engine immediately and 
check oil pump drive; renew oil pump if necessary 


> “1.4 Removing and installing oil pump”, page 142. 
If specification is obtained, let engine warm up. 


* Oil pressure specification at operating temperature and 2000 
rpm: at least 1.0 bar. 


Assembling 
— Install oil pressure switch - F1- > page 146 . 
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4 Balance shaft assembly 

=> “4.1 Removing and installing balance shaft assembl 

page 150 

4.1 Removing and installing balance shaft 
assembly 


=> “4.1.1 Removing balance shaft assembly”, page 150 
> “4.1.2 Installing new balance shaft assembly”, page 151 


> “4.1.3 Installing used balance shaft assembly”, page 155 


4.1.1 Removing balance shaft assembly 
Special tools and workshop equipment required 
+ Diesel injection pump locking pin - 3359- 


WO0-11153 


Procedure 

— Pull out oil dipstick. 

— Remove sump > page 139. 

— Detach cap from vibration damper. 


- Using angled ring spanner -1- at vibration damper, turn crank- 
shaft in normal direction of rotation -arrow- until crankshaft is 
at “TDC”. 


(qf A10-11424 | 
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— Release retaining clips -arrows- and detach toothed belt cover 
(top). 


Irreparable damage can be caused if the toothed belt slips. 
$ Only turn crankshaft in direction of engine rotation: >. puri 


- E camshafthub with°dieset injection pump locking pin = 


[a] Note 


Disregard -arrows-. 


— Loosen bolts in the sequence -6 ... 1-. 


— Remove bolts and detach balance shaft assembly with oil 
pump. 


[a] Note 


+è Installing a new balance shaft assembly > page 157. 
è Re-installing a used balance shaft assembly > page 155. 


4.1.2 Installing new balance shaft assembly 


Special tools and workshop equipment required 


Ae | 
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+ Bits - T10099- 
T10099 


W00-11572 


@ Locking tool - T10255- 


wo0-10250 


+ Open end spanner insert, AF 14 - T10393- 
T10393 


W00-10697 
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Procedure 


* Camshaft locked with diesel injection pump locking pin - 
3359- . 


[a] Note 


@ The spur gear drive of the balance shaft assembly must be 
installed with a specified backlash. 


@ To achieve the correct backlash, a coating is already applied y 
to the new idler gear. N (ame i0708 í 


@ The coating is worn down rapidly and the backlash is then 
correct. 


@ Therefore, a new balance shaft assembly must always be in- 
stalled in conjunction with a new idler gear which has the 
correct coating. 


@ Renew the bolts tightened with specified tightening angle. 


A Caution 


Thrust washer can slip out of position behind idler gear. 


Before positioning balance shaft assembly, slacken off 
bolt for idler gear as specified below, but not further. In- 
stallation position of thrust washer > page 138 


— Loosen bolt -1- for idler gear approx. 45° using e.g. bits - 
T10099- and insert tool, 14 mm «'T10393~. 


~s lPnotalready fitted; fit dowel'sleeves into cylinder block for 
centring balance shaft assembly. 


— Attach balance shaft assembly to cylinder block. 
* Take care not to damage the coating of the idler gear. 


A17-10157 
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— Tighten bolts securing balance shaft assembly > page 139. 


¢ 


IRF 
— Lock balance shaft with locking tool - T10255- , turning bal- 


ance shaft as required. 


* The lug of the locking tool must engage in the groove of the 
balance shaft. 


— Carefully fit balance:shaft,gear onto,balance shaft; to do so, 
push idler gear slightly to one side. 


* Take care not to damage the coating of the idler gear. 


* The threaded holes in the balance shaft should be aligned as 
centrally as possible with the elongated holes in the balance 
shaft gear. 


a Note 


/fitis not possible to align the elongated holes in the balance shaft A) = : - 
gear with the threaded holes, you must turn the gear some teeth < Po 
further as required and then fit it again. 


- Tighten bolts -arrows- for balance shaft gear. 
— Remove locking tool - T10255- . 
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[a] Note 


The following three steps have to be performed simultaneously 
(a second mechanic is therefore required): 


— Push idler gear -3- firmly in direction of -arrow- into teeth on 
spur gear -2- and balance shaft gear -1-. If necessary use a 
wooden rod to do so. 


- At the same time, turn balance shaft gear slightly anti-clock- 
wise. 


— Tighten bolt securing idler gear. 


— Remove diesel injection pump locking pin - 3359- . 


(å) Note 


After installation the idler gear must have no backlash. This can 
be checked by exerting light pressure by hand. 


Remaining installation steps are carried out in reverse sequence; 
note the following: 


— Install sump = page 139. 
Tightening torques 


+ = “1.1 Exploded view -‘sdmp/oil pump”, page 135 


4.1.3 Installing used balance shaft assembly 
Special tools and workshop equipment required 
@ Locking tool- 'T10255- 


wo0-10250 
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Procedure 


+ Camshaft locked with diesel injection pump locking pin - 
3359- . 


a Note 


+ /fre-installing the "old" balance shaft assembly and neither the 
spur gear on the crankshaft nor the crankshatt itself have been 
renewed, proceed as described in the following. It is also es- 
sential that the idler gear has NOT been slackened. 


+ /fthe bolt for the idler gear has been slackened or the spur à ETSA A Maid j 


gear on the crankshaft or the crankshaft itself have been re- 
newed, you must install a new idler gear with the appropriate 
coating. Procedure for installation 


> “4.1.2 Installing new balance shaft assembly”, page 151. 
+è Renew the bolts tightened with specified tightening angle. 


— Lock balance shaft with locking tool - T10255- , turning bal- 
ance shaft as required. 


* The lug of the locking tool must engage in the groove of the 
balance shaft. 


— If not already fitted, fit dowel sleeves into cylinder block for 
centring balance shaft assembly. 


— Attach balance shaft assembly to cylinder block. | 


* With the balance shaft locked in*position; the"idler gear must 
engage in the spur gear on the crankshaft. 


* Idler gear must have noticeable backlash: 


- Tighten bolts securing balance shaft assembly > page 139. 
-— Remove diesel injection pump locking pin - 3359- . 


Remaining installation steps are carried out in reverse sequence; 
note the following: 


— Install sump > page 139. 
Tightening torques 
@ = “1.1 Exploded view - sump/oil pump”, page 135 


7 o- Pal \ 
Ee A17-10654 |t 
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19- Cooling 


1 Cooling system/coolant 


> “1.1 Connection diagram - coolant hoses”, page 157 


> “1.2 Checking cooling system for leaks”, page 160 
> “1.3 Draining and filling cooling system”, page 162 


1.1 Connection diagram - coolant hoses 


“ 


> “1.1.1 Connection diagram - coolant hoses, vehicles with man- 
ual gearbox and without auxiliary heater”, page 157 


> “1.1.2 Connection diagram - coolant hoses, vehicles with aux- 
iliary heater and multitronic gearbox”, page 159 


1.1.1 Connection diagram - coolant hoses, vehicles with manual gearbox and 


without auxiliary heater 


[a] Note 


@ Blue = Large coolant circuit 
@ Red = Small coolant circuit 
$ Brown = Heatingycircuit 


@ Orange = Coolant circuit for exhaust gas recirculation. 


1. Cooling system/coolant 1 57 


Audi A6 2011 > , Audi A7 Sportback 2011 > 
4-cylinder TDI engine (2.0 Itr. 4-valve common rail - generation II) - Edition 05.2019 


1 - Not fitted 


2 - Radiator 
QO If renewed, refill system 
with fresh coolant 
3 - Coolant pump 


4 - Cylinder head/cylinder 
block 


Q If renewed, refill system 
with freshycoolant 


5 - Exhaust gas recirculation 
cooler 
Q If renewed, refill system 
with fresh coolant 
6 - Radiator outlet coolant tem- 
perature sender ~ G83- 
Q Removingiand installing 
=> page 1/7 


7 - Coolant temperature send- 
er - G62- 


Q Removing and installing 
=> page 176 


8 - Coolant circulation pump - 
V50- 


ü On vehicles with start/ 
stop system only 
9 - Coolant shut-off valve 


Q Depending on vehicle 
version, different cool- 
ant shut-off valves are 
installed. 


Q Fora detailed descrip- 


tion, refer to > Heating, 
air conditioning; Rep. gr. 87 ; Coolant circuit; Overview of fitting locations - coolant circuit 


10 - Bleeder hole 


11 - Heat exchanger for heater 
Q If renewed, refill system with fresh coolant 


12 - Thermostat 
QO For exhaust gas recirculation cooler 


13 - Non-return valve 
Q Arrow points in direction of through-flow 


14 - Filler cap 
Q For coolant expansion tank 
ū Checking > page 160 


15 - Coolant expansion tank 
Q Checking cooling system for leaks > page 160 


16 - Engine oil cooler 
QO If renewed, refill system with fresh coolant 


17 - Pump for exhaust gas recirculation cooler - V400- 


18 - 4/2-way valve with thermostat 
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1.1.2 Connection diagram - coolant hoses, vehicles with auxiliary heater and 
multitronic gearbox 


[a] Note 


Blue = Large coolant circuit 

Red = Small coolant circuit 

Brown =Heating circuit 

Orange = Coolant circuit for exhaust gas recirculation. 


© © A è o 


Green = Coolant circuit for automatic gearbox. 


1 - Radiator 
Q If renewed, refill system 
with fresh coolant 
2 - Coolant pump 


3 - Cylinder head/cylinder 
block 


Q If renewed, refill system 
with fresh coolant 


4 - Exhaust gas recirculation 
cooler 
Q If renewed, refill system 
with fresh coolant 
5 - Radiator outlet coolant tem- 
perature sender - G83- 
OQ) Removing and installing 
> page 1/7 


6 - Coolant temperature send- 
er - G62- 


m) Demo odana installing 
> page 176 


7 - Auxiliary heater 
8 - Bleeder hole 


9 - Heat exchanger for heater 
Q If renewed, refill system 
with fresh coolant 
10 - Heater coolant shut-off 
valve - N279- 


Q Connection diagram, re- 
moving and installing > 


Heating, air condition- R 

ing; Rep. gr. 87 ; Cool- 
ant circuit; Overview of 
fitting locations - coolant circuit 


11 - Gearbox oil cooling valve - N509- 
Q Only for vehicles with multitronic 
12 - Auxiliary ATF cooler 
Q Only for vehicles with multitronic 
Q If renewed, refill system with fresh coolant 
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13 - Thermostat 
QO For exhaust gas recirculation cooler 


14 - Non-return valve 
Q Arrow points in direction of through-flow 


15 - Filler cap 
QO For coolant expansion tank 
OQ Checking > page 160 


16 - Coolant expansion tank 
Q Checking cooling system for leaks > page 160 


17 - Engine oil cooler 
Q If renewed, refill system with fresh coolant 


18 - Pump for exhaust gas recirculation cooler - V400- 
19 - 4/2-way valve with thermostat 


1.2 Checking cooling system for leaks 
Special tools and workshop equipment required 


+ Cooling system tester - V.A.G 1274 B- 
V.A.G 1274 B 


WO0-11247 


+ Adapter for cooling system tester - V.A.G 1274/8- 
V.A.G 1274/8 


W0O0-11182 
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+ Adapter for cooling system tester - V.A.G 1274/9- 
V.A.G 1274/9 


WO0-11176 


Checking cooling system for leaks 
* Engine must be warm. 
* Ignition switched off. 


A WARNING 


Risk of scalding due to hot steam and hot coolant. 


@ The cooling system is under pressure when the power unit 
Is hot. 


$ Cover filler cap on coolant expansion tank with a cloth and 
open carefully to dissipate pressure. 


— Open filler cap -arrow- on coolant expansion tank. 


— Fit coolingsystem tester - V.A.G 1274 B- with adapter -V.A.G 
1274/8- onto coolant expansion tank. 


= Using hand pump on cooling system tester, build up a pres- 


sure of approx. 1.5 bar. V.A.G 1274/8 


* The pressure should not drop more than 0.2 bar within 10 mi- 
nutes. 


— If the pressure drops more than 0.2 bar, locate leak and elim- 
inate fault. 


(i) Note 


The drop in pressure of 0.2 bar within 10 minutes is caused by 
the decrease in coolant temperature. The colder the engine is, 
the less the pressure will fall. If necessary, check again when the 
engine is cold. 


V.A.G 1274B 


A19-11240 
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Checking pressure relief valve in filler cap 
V.A.G1274B _ 


— Fit cooling system tester - V.A.G 1274 B- with adapter - 
V.A.G 1274/9- onto filler cap. 
— Build up pressure with hand pump on cooling system tester. 


« The pressure relief valve should open at a pressure of 
1.4... 1.6 bar. 


— Renew filler cap if pressure relief valve does not open as de- 
scribed. 


V.A.G 1274/9 
A19-10748 


1.3 Draining,and filling cooling system 
Special tools and workshop equipment required 


+ Adapter for cooling system tester - V:A.G 1274/8- 
V.A.G 1274/8 


WO0-11182 


+ Pipe for cooling system tester - V.A.G 1274/10- 


V.A.G 1274/10 


+è Cooling system charge unit - VAS 6096- 
VAS 6096 


[ wo0-11543 | 
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+ Refractometer=710007A- 


+ Coolant collecting system - VAS 5014- or drip tray for work- 
shop hoist - VAS 6208- 


+ Hose clip pliers - VAS 6362- 


@ Safety goggles 
@ Protective gloves 
Draining 


A WARNING 


Risk of scalding due to hot steam and hot coolant. 


The cooling system is under pressure when the power unit is 
hot. 


Cover filler cap on coolant expansion tank with a cloth and 
open carefully to dissipate pressure. 


T10007 A 


Wo00-11544 


VAS 6208 


WO0-11209 


VAS 6362 


WO0-11227 
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— Open filler cap -arrow- on coolant expansion tank. 


A19-11108 


Ee | 


- Remove front noise insulation -1- > General body repairs, 
exterior; Rep. gr. 66 ; Noise insulation; Exploded view - noise 
insulation . 


Protected by copyright. Copying for private or con 


permitted unless authorised by AUDI AG. AUDI AG doe 
— Place drip tray for workshop hoist - VAS 6208- beneath en-, _ 
gine. with respect to the correctness of intormation in 


— Remove drain plug -1- at connection and drain off coolant. 


A 


-> 


A, 
Vehicles with multitronic gearbox: 


- Release hose clip -arrow-, disconnect coolant hose and drain 
off coolant. 


Filling 


* Ignition switched off. 


A Caution 


To ensure optimal corrosion protection, only distilled water 
may be mixed with coolant additives. 


CEEA 
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[a] Note 


+ 


The effectiveness of the coolant is greatly influenced by the 
quality of the water with which it is mixed. Because water may 
contain different substances depending on the country or even 
the region, the water quality to be used for cooling systems 
has been specified. Distilled water meets all the requirements 
and is therefore recommended for use when topping up or fill- 
ing up with coolant. 


Use only coolant additives listed in the > Electronic parts 
catalogue (ETKA) . If you use other coolant additives, this can 
significantly impair in particular the corrosion protection effect. 
The resulting damage could lead to loss of coolant and con- 
sequently to serious engine damage. 


Coolant with the recommended mixture ratio prevents frost 
and corrosion damage and stops scaling. At the same time it 
raises the boiling point of the fluid in the system. For this rea- 
son the cooling system must be filled all year round with the 
correct coolant additive. 


Because of its high boiling point, the coolant improves engine 
reliability under heavy loads, particularly in countries with trop- 
ical climates. 


Refractometer - T10007A- or refractometer - T10007B- MUST 
be used to determine the current level of frost protection. 


Scale -1- on the refractometer applies to coolant additives G12 
++ and G12evo. 


Scale -2- on the refractometer applies to coolant additive G13. 


/f more than one type of coolant additive has been used: Al- 
ways use the scale for G13 to determine the anti-freeze pro- 
tection. 


The mixture must guarantee frost protection down to at least 
-25 °C (in countries with arctic climate: down to -36 °C). The 
amount of antifreezeshould only-be increased if greater frost 
protection is required in very cold climates. This must only be 
down to -48 CC, however, as otherwise the cooling efficiency 
of the coolanti/s.impaired. 


The coolant concentration must not be reduced by adding wa- 
ter even in. warmer seasons,and in warmer countries. Frost 
protection must be provided to at least -25 °C. 


The temperature indicated on the refractometer corresponds 
to the temperature at which the firstice crystals:can formin 
the coolant. 


Do not reuse coolant. 


Only use water/coolant additive as a lubricant for coolant ho- 
ses. 


Recommended mixture ratio for coolant 


Coolant (40 %) and water (60 %) for frost protection to -25 °C 
Coolant (50 %) and water (50 %) for frost protection to -35 ° 
Cc 


Coolant additive = Electronic parts catalogue 


T10007B 


[[N19-11515 ] 
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Procedure 
— Close drain plug -1-. 


Vehicles with multitronic gearbox: 
— Connect coolant hose using hose clip -arrow-. 


All vehicles (continued): 


ss 


r 
A A19-11383 
L] 


— Fill reservoir of -VAS 6096- with at least 8 litres of premixed 
coolant (according to recommended ratio): 


— Fit adapter for cooling system tester - V.A.G 1274/8- onto 
coolant expansion tank. 


— Attach cooling system charge unit - VAS 6096- to adapter - 
V.A.G 1274/8- . 


— Run vent hose -2- into a small container -3-. 


(à Note 


The vented air draws along a small amount of coolant, which 
should be collected. 


- Close both valves -A- and -B- (turn lever at right angles to di- 
rection of flow). 


— Connect hose -4- to compressed air supply. 


e Pressure: 7 ... 10 bar. 
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Open valve -B- by setting lever in direction of flow. 


The suction jet pump generates a partial vacuum in the cooling 
system; the needle on the gauge should move into the green 
zone. 


Also briefly open valve -A- (turn lever in direction of flow) so 
that hose on reservoir of -VAS 6096- can fill with coolant. 


Close valve -A- again. 
Leave valve -B- open for another 2 minutes. 


The suction jet pump continues to generate a partial vacuum 
in the cooling system; the needle on the gauge should remain 
in the green zone. 


Close valve -B-. 


The needle on the gauge should stop in the green zone. The 
vacuum level in the cooling system is then sufficient for sub- 
sequent filling. 


If the needle does not reach the green zone, repeat the proc- 
ess. 


Check cooling system for leaks if the vacuum is not main- 
tained. 


Detach compressed air hose. 
Open valve -A-. 


The vacuum in the cooling system causes the coolant to be 
drawn out of the reservoir of -VAS 6096- ; the cooling system 
is then filled. 


Detach cooling system charge unit - VAS 6096- from adapter 
-V.A.G 1274/8- on coolant expansion tank. 


Fit pipe for cooling system tester - V.A.G 1274/10- onto adapt- 
er for cooling system tester - V.A.G 1274/8- . 


Fill up pipe for cooling system tester - V.A.G 1274/10- with 
coolant. 


Remove plenum chamber cover > General body repairs, ex- 
terior; Rep. gr. 50 ; Bulkhead; Removing and installing plenum 
chamber cover . 


B 
VAS 6096 


VAS 6096/1 


| 
A19-11114 


- ii ti a 
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— Release coolant hose going to heat exchanger for heater and 
pull back hose until bleeder hole -arrow- in hose is no longer 
blocked by connection. 


- Fill up with coolant until it comes out at bleeder hole in coolant 
hose. 


— Push coolant hose back onto connection and secure with 
spring-type hose clip. 


— Detach pipe for cooling system tester - V.A.G 1274/10- and 
close filler cap on coolant expansion tank. 


— Start engine. 


— Set temperature to “HI” in all zones. 


Engine speed Air conditioner/heater setting 


2000 rpm Air conditioning system “OFF”, LED in button 
not lit 
Heating at “HI”, select lowest possible blower 
speed (= 0) 


Until both large coolant Air conditioning system “OFF” 
hoses at radiator be- 


come warm Heating at “HI” 
Air conditioning system “OFF” 
Heating at “HI” 


— Switch off ignition and allow engine to cool down. 


— Install noise insulation (front) > General body repairs, exterior; 
Rep. gr. 66 ; Noise insulation; Exploded view - noise insula- 
tion . 


A WARNING 


Risk of scalding due to hot steam and hot coolant. 


The.cooling system is under pressure when the power unit is 
hot. 


Cover filler cap on coolant expansion tank with a cloth and 
open carefully to dissipate pressure: 


-— Check‘coolant level: 


* The coolant level must be at the “MAX” marking when the en- 
gine is cold. 


* The coolant level can be above the “MAX” marking when the 
engine is warm. 


- Top up with coolant again if necessary. 


- Fill up coolant to approx. 5 mm above max. marking when en- 
gine is cold. 


— Install engine cover panel. 


- Erase event memory > Vehicle diagnostic tester. 
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2 Coolant pump/thermostat assembly 


> “2.1 Exploded view - coolant pump/thermostat”, page 169 
=> “2.2 Exploded view - electric coolant pump”, page 170 


> “2.3 Removing and installing electric coolant pump”, 
page 170 


> “2.4 Removing and installing coolant pump”, page 173 
> “2.5 Checking thermostat”, page 173 


> “2.6 Removing and installing 4/2-way valve with thermostat”, 
page 173 


> “2.7 Removing and installing coolant temperature sender G62 
” page 176 


> “2.8 Removing and installing radiator outlet coolant tempera- 
ture sender G83 ”, page 177 


> “2.9 Removing and installing coolant valves”, page 178 
2.1 Exploded view - coolant pump/thermostat 


1 - Coolant pump 
Q Domovina installing 
> page 173 
2 - Bolt 
Q 15 Nm 
3 - O-ring 
QO Renew 
4 - O-ring 
QO Renew 
5 - 4/2-way valve 
Q The thermostat is loca- 
ted in the interior of the 
4/2-way valve and can- 
not be renewed sepa- 
rately 
Q Removing and installing 
=> page 173 
6 - Bolt 


n 15Nm 


Protected by « Oj right. Ci pying for private or co 
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2.2 Exploded view - electric coolant pump 


1 - Nut 
O 9Nm 


2 - Bracket 


Q For pump for exhaust 
gas recirculation cooler 
- V400- 


3 - Spacer bush 


4 - Bolt 
Q 2.7Nm 


5 - Grommet 


QO Removing and 


=> page 170 
te 
it 
2.3 Removing and installing electric coolant 
pump 


Special tools and workshop equipment required 
+ Hose clamps up to 25 mm - 3094- 
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+ Hose clip pliers - VAS 6362- 
VAS 6362 


Removing 
— Remove engine cover panel > page 41. 
— Release hose clips -arrows- and remove air hose. 


2. Coolant pump/thermostat assembly 1 71 


Audi A6 2041 > Audi A7 Sportback 2011 > 
4-cylinder TDI engine (2.0 Itr. 4-valve common rail - generation II) - Edition 05.2019 


— Unplug electrical connector -4-. 


A WARNING 


Risk of scalding due to hot steam and hot coolant. 


@ The cooling system is under pressure when the power unit 
Is hot. 


$ Cover filler cap on coolant expansion tank with a cloth and 
open carefully to dissipate pressure. 


` Nyy 


A19-11216 


— Remove nuts -2- and pull pump for exhaust gas recirculation 
cooler - V400- off engine. 


— Clamp off coolant hoses using hose clamps -3094- , release 
hose clips -1- and disconnect coolant hoses. 


— Remove bolts -3- and detach pump for exhaust gas recircula- 
tion cooler from bracket. 


Installing 
Installation is carried out in reverse order; note the following: 


(a! Note 


Secure all hose connections with the correct type of hose clips 
(same as original equipment) > Electronic parts catalogue . 

— Check coolant level > page 168 . 

Tightening torques 

@ = “2.2 Exploded view - electric coolant pump”, page 170 


@ = “2.2 Exploded view - hose connections for charge air sys- 
tem”, page 209 


1 72 Rep. gr.19 - Cooling 


Audi A6 2011 > , Audi A7 Sportback 2011 > 
4-cylinder TDI engine (2.0 Itr. 4-valve common rail - generation II) - Edition 05.2019 


2.4 Removing and installing coolant pump 
Removing 

— Drain coolant > page 162. 

— Remove toothed belt = page 83 . 

— Unscrew bolts -1- and remove coolant pump -2-. 

— Detach O-ring -3-. 

Installing 

Installation is carried out in reverse order; note the following: 


(å) Note 


Fit new O-ring. 


— Clean and smoothen sealing surface for O-ring. 
— Lightly lubricate O-ring -3- with coolant. 
— Fit coolant pump -2-. 


* Installation position: Sealing plug in housing faces down- 
wards. 


— Install toothed belt (adjust valve timing) > page 87 . 


R not 


Do not reuse coolant. 


— Fill up with coolant > page 164. 
Tightening torques 
@ = “2.1 Exploded view - coolant pump/thermostat”, page 169 


2.5 Checking thermostat 


— Remove thermostat and heat it in a water bath. 


Starts to open Fully open Opening travel 
approx. 92 °C approx. 107 °C?) at least 7 mm 


* 1) Cannot be tested. 


2.6 Removing and installing 4/2-way valve 
with thermostat 


Special tools and workshop equipment required 


A13-0084 
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+ Removal lever - 80 - 200- 


WO0-11156 


@ Articulated wrench, 10 mm - 3185- 


WO0-11160 


+ Hose clip pliers - VAS 6340- 
VAS 6340 


Removing 
— Unscrew nut -1-. 


- Move electrical connector -2- with bracket to one side. 


1 74 Rep. gr.19 - Cooling 


Audi A6 2011 > , Audi A7 Sportback 2011 > 
4-cylinder TDI engine (2.0 Itr. 4-valve common rail - generation II) - Edition 05.2019 


— Pull oil dipstick out slightly and remove bolt -1-. 
— Release clip -2- with removal lever - 80 - 200- . 


— Pull guide tube for oil dipstick upwards out of cylinder block 
and push to one side. 


Protected by copyright. Copying for private or commercial purposes, in part or | 
permitted unless authorised by AUDI AG. AUDI AG does not guarantee or accep 


f 


with respect to the correctness of information in this document. Copyright by 


-= ate bolt -1- and pull coolant pipe (bottom left) off 4/2-way 
valve. 
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— Remove bolts -2-. 


— Release hose clips -3-, lift retaining clip -1- and detach coolant 
hoses. 


— Detach 4/2-way valve with thermostat. 
Installing 
Installation is carried out in reverse order; note the following: 


a Note 


Fit new O-ring. 


@ Secure all hose connections with the correct type of hose clips 
(same as original eja z > _ electrons, aad catalogue . 


— Install dipstick guide tube. ( } 


— Install coolant pipe Aidh left) > = 4 182 
— Connect coolant hose with plug-in connector > page 190 . 


a Note 


Do not reuse coolant. 


— Fill up with coolant > page 164 . 
Tightening torques 
@ = “2.1 Exploded view - coolant pump/thermostat”, page 169 


2.7 Removing and installing coolant temper- 
ature sender - G62- 

Removing 

* Engine cold. 

— Remove engine cover panel > page 41. 


- To relieve residual pressure in cooling system, open filler cap 
-arrow- on coolant expansion tank briefly and then close cap 
again (it should click into place). 
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— Unplug electrical connector -2-. 


— Pull off retaining clip -1- and pull out coolant temperature 
sender - G62- . 


Installing 
Installation is carried out in reverse order; note the following: 


(i) Note 


@ Fit new O-ring. 


+è /nsert new coolant temperature sender - G62- immediately in- 
to connection to avoid loss of coolant. 


— Check coolant level > page 168 . 


2.8 Removing and installing radiator outlet 
coolant temperature sender - G83- 


Removing 
* Engine cold. 


— To relieve residual pressure in cooling system, open filler cap 
-arrow- on coolant expansion tank briefly and then close cap 
again (it should click into place). 


— Remove engine cover panel > page 41. 


Place a cloth underneath-to'catch escaping coolant. privat: 
ermitted unt ithorised by AUDI AUDIA 
— Unscrew radiator outlet coolant temperature sender - G83- 
-item 1-. with respect to the correctness of ' i 
Installing 


Installation is carried out in reverse order; note the following: 


[a] Note 


@ Fit new O-rings. 


@ /nsert new radiator outlet coolant temperature sender - G83- 
immediately into threaded hole to avoid loss of coolant. 

— Check coolant level > page 168 . 

Tightening torques 

@ = “3.1 Exploded view - coolant pipes”, page 179 
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2.9 Removing and installing coolant valves 
Removing 


— Remove noise insulation (front) = General body repairs, ex- 
terior; Rep. gr. 66 ; Noise insulation; Removing and installing 
noise insulation . 


— Unplug electrical connector -3-. 


a Note 


Place a cloth under gearbox oil cooling valve to catch escaping 
coolant. 

- Release hose clips -1, 2- and disconnect coolant hoses. 

— Remove bolts -arrows-. 


— Remove gearbox oil cooling valve. 


Installing 


Installation is carried out in reverse order; note the following: 


a Note 


Secure all hose connections with the correct type of hose clips 
(same as original equipment) > Electronic parts catalogue . 

— Check coolant level > page 168 . 

Tightening torques 

+ 9Nm 


@ = General body repairs, exterior; Rep. gr. 66 ; Noise insula- 
tion; Exploded view - noise insulation 
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3 Coolant pipes 


> “3.1 Exploded view - coolant pipes”, page 179 


cefre BO COPYTIGNE. Loy av! 
rmitt@ ugiNmaut by AUDI 
n 2=iCoolant pipe (bottom left): 
ü Removing and installing 

=> page 182 


3 - O-ring 
QO) Renew 
4 - Thermostat 


Q For exhaust gas recircu- 
lation cooler 


5 - Coolant pipe (rear right) 
OQ Removing and installing 
> page 183 


6 - Bolt 
a 9Nm 
7 - Nut 
a 9Nm 
8 - Retaining clip 
9 - Coolant temperature send- 
er - G62- 


Q ae installing 
=> page 1/6 


10 - O-ring 
QO Renew 
11 - Gasket 
QO Renew 
12 - Bolt 
peices 
13 - Connection 
ū For coolant hoses 


14 - Radiator outlet coolant temperature sender - G83- 
OQ) Removing and installing > page 177 
Q 2Nm 
15 - O-rings 
Q Different diameters 
QO Renew 


16 - Nut 
QO 9Nm 
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17 - Coolant pipe (rear) 
Q Removing and installing > page 185 
18 - Bolt 
QO 9N 
19 - Bolt 
n 9Nm 
20-Bolt Protected by copyright. Copying for private or commercial purposes, in part or in whole, is not 
Q 9 Nmermitted unless authorised by AUDI AG. AUDI AG does not guarantee or accept any liability 
21 - Coolantipipes (top left)jhe correctness of information in this document. Copyright by AUDI AG. 
Q Removing and installing > page 181 


Coolant pipes on multitronic gearbox 


1 - Bolt 
Q 9Nm 
2 - Gearbox oil cooling valve - 
N509- 
Q Removing and installing 
> page 178 
3 - Bolt 
Q 20Nm 


4 - Bracket 
Q) For gearbox oil cooling 
valve - N509- 
5 - Bolt 
Q 9Nm 


6 - Coolant pipe 


Q Removing and installing 
=> page 187 


7 - Bolt 
QO 20Nm 
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3.2 Removing and installing coolant pipes 


> “3.2.1 Removing and installing coolant pipe (top left)”, 
page 181 


> “3.2.2 Removing and installing coolant pipe (bottom left)”, page 
182 


> “3.2.3 Removing and installing coolant pipe (rear right)”, 
page 183 


> “3.2.4 Removing and installing coolant pi rear)”, page 185 


> “3.2.5 Removing and installing coolant pipe on multitronic gear- 
box”, page 187 


3.2.1 Removing and installing coolant pipe 
(top left) 

Special tools and workshop equipment required 

+ Hose clip pliers - VAS 6362- 


Removing 

— Remove engine cover panel > page 41. 

— Drain coolant > page 162. 

— Release hose clips -arrows- and remove air hose. 


(inot 


Disregard -item 1-, 


VAS 6362 


W00-11227 


Y l 
my 
A20-10973 |” 
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— Remove bolts -1, 2-. 


- Release hose clips -arrows- and disconnect coolant hoses 
from coolant pipe (top left). 


Installing 
Installation is carried out in reverse order; note the following: 


B Note 


@ Secure all hose connections with the correct type of hose clips 
(same as original equipment) > Electronic parts catalogue . 


+ Do not reuse coolant. 


— Fill up with coolant > page 164 . 
Tightening torques 
@ = “3.1 Exploded view - coolant pipes”, page 179 


@ = “2.2 Exploded view - hose connections for charge air sys- 
tem”, page 209 


3.2.2 Removing and installing coolant pipe 
(bottom left) 


Special tools and workshop equipment required 


+ Hose clip pliers - VAS 6362- 
VAS 6362 


Removing 
- Remove engine cover panel = page 41 . 
- Drain @oolant> pade 162, 


- Release hose clips -arrows- and remove air hose. 


(à) Note 


Disregard.-item.1-. 


5 dg 


-e 


A, a S T 
N j ] SS 
. moa en | 
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— Release hose clip -3-, lift retaining clip -2- and detach coolant 
hoses. 


— Remove bolt -1- and pull coolant pipe (bottom left) off 4/2-way 
valve. 


Installing 


Installation is carried out in reverse order; note the following: 


[a] Note 


@ Fit new O-ring. 
@ Secure all hose connections with the correct type of hose clips 
(same as original equipment) > Electronic parts catalogue . 


— Install air hoses with screw-type clips 


> “2.2 Exploded view - hose connections for charge air sys- 
tem”, page 209 . 


— Connect coolant hose with plug-in connector > page 190 . 
— Check coolant level > page 168 . 

Tightening torques 

@ = “3.1 Exploded view - coolant pipes”, page 179 


3.2.3 Removing and installing coolant pipe 
(rear right) 

Special tools and workshop equipment required 

+ Hose clip pliers - VAS 6362- 


Removing 
— Remove engine cover panel > page 41. 
— Drain coolant > page 162. 


— Remove plenum chamber partition panel > General body re- 
pairs, exterior; Rep. gr. 50 ; Bulkhead; Exploded view - plenum 
chamber partition panel . 


— Remove air cleaner housing > page 227 . 
- Remove'Lambda probe - G39- > page 266 . 


VAS 6362 
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A Caution 


Risk of damage to flexible joints in front exhaust pipe 
@ Do not bend flexible joints in front exhaust pipe more than 
10°. 


- Loosen bolts -arrows-, push back clamp and tie up front ex- 
haust pipe. 


— Remove bolt -2- on mounting for particulate filter. 


(i Note 


Disregard -item 1-. 


— Remove cover -1- for drive shaft in wheel housing (left-side). 


- Remove nuts -arrows- and press particulate filter to rear. 
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— Move electrical wiring harness clear. 
— Remove bolt and nut -arrows-. 


— Release hose clips -1, 2, 3- and disconnect coolant hoses from 
coolant pipe (rear right). 


Installing 
Installation is carried out in reverse order; note the following: 


[a] Note 


a Bee ser. 
Secure all hose connections with the correct type of hose clips — — 
(same as original equipment) >“Electronic parts catalogue . 


— Install particulate-filter > page 281. 
— Install Lambda. probe.- G39---page 266): 
— Install aircleaner housing = page-227/. 


— Install plenum chamber partition panel > General body re- 
pairs, exterior; Rep. gr. 50 ; Bulkhead; Exploded view - plenum 
chamber partition panel . 


(å) Note 


Do not reuse coolant. 


— Fill up with coolant > page 164 . 
Tightening torques 
@ = “3.1 Exploded view - coolant pipes”, page 179 


3.2.4 Removing and installing coolant pipe 
(rear) 
Special tools and workshop equipment required 


@ Hose clip pliers - VAS 6362- 
VAS 6362 


WO0-11227 


Removing 
— Remove engine cover panel > page 41. 
— Drain coolant > page 162. 


— Remove plenum chamber partition panel > General body re- 
pairs, exterior; Rep. gr. 50 ; Bulkhead; Exploded view - plenum 
chamber partition panel . 


— Remove air cleaner housing = page 227 . 
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—- Unplug electrical connector -3- for pressure differential sender 
- G505- . 


— Remove bolt -2- and move hoses -1- clear at bracket. 
- M der - G505- to rear. 


Protected by copyright. Copying for private or commercial purposes 
permitted unless authorised by AUDI AG. AUDI AG does not guaran 
with respect to the correctness of information in this document. Cop 
Move clear electrical wiring harness -arrow-. 


Remove nuts -1- and detach bracket -2-. 


VANA 


= D 


— Remove bolt and nut -arrows-. 


— Release hose clips -1, 2, 3- and disconnect coolant hoses from 
coolant pipe (rear right). 


— Press coolant pipe (rear right) to one side. 
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— Unplug electrical connector -3-. 
— Remove bolt -1-. 


— Release hose clips -arrows- and disconnect coolant hoses 
from rear coolant pipe. 


[a] Note 


Disregard -item 2-. 


Installing 


Installation is carried out in reverse order; note the following: 


[a] Note 


Secure all hose connections with the correct type of hose clips 
(same as original equipment) > Electronic parts catalogue . 

— Install pressure differential sender - G505- > page 282 . 

— Install air cleaner housing > page 227 . 


— Install plenum chamber partition panel > General body re- 
pairs, exterior; Rep. gr. 50 ; Bulkhead; Exploded view - plenum 
chamber partition panel . 


(ë) Note 
Do not reuse coolant. 
- ' Fill-up with coolant > page “164 | 


Tightening torques 
@ = “3:1 Exploded view - coolant pipes”, page 179 


3.2.5 Removing and installing coolant pipe on 
multitronic gearbox 


Special tools and workshop equipment required 
+ Hose clamps up to 25 mm - 3094- 


W0O0-11130 
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+ Drip tray for workshop hoist - VAS 6208- 
VAS 6208 


W00-11209 


Removing 
— Remove engine cover panel > page 41. 


— Remove noise insulation (rear) > General body repairs, ex- 
terior; Rep. gr. 66 ; Noise insulation; Removing and installing 
noise insulation . 


— Place drip tray for workshop hoist - VAS 6208- beneath gear- 
box. 


— Clamp off coolant hoses using hose clamps -3094- , release 
hose clips -1, 2- and disconnect coolant hoses. 


— Remove bolts -arrows-. 

— Detach coolant pipe. 

Installing 

Installation is carried out in reverse order; note the following: 


(å Note 


@ Secure all hose connections with the correct type of hose clips 
(same as original equipment) = Electronic parts catalogue . 


+ Do not reuse coolant 


— Fill up with coolant > page 164 . 
Tightening torques 
@ = “3.1 Exploded view - coolant pipes”, page 179 


@ = General body repairs, exterior; Rep. gr. 66 ; Noise insula- 
tion; Exploded view - noise insulation 
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4 Radiator/radiator fan(s) 
=> “4.1 Exploded view - radiator/radiator fan(s)”, page 189 


=> “4.2 Exploded view - radiator cowl and radiator fan” 
page L 


> “4.5 rt rt installin qR fan V7 ”, page 199 


4.1 ProteExploded view =» yadisionradiator eae ah 
permitted unless authorised by AUDI / UDI / ( antee or accept any Liability 
1 - Air duct espect to the correc 
2 - Coolant hose 
QO) Lift retaining clip to de- 
tach 


QO Connecting 
=> page 190 
3 - O-ring 
QO Renew if damaged 
Q Lubricate with coolant 


4 - Radiator 
Q Removing and installing 
=> page 192 
Q If renewed, change 
coolant in entire system 
5 - Coolant hose 
Q Lift retaining clip to de- 
tach 


Q Connecting 
= page 190 
6 - O-ring 
QO Renew if damaged 
Q Lubricate with coolant 


= 
. 


~ 


7 - Coolant pipe 


Q To coolant expansion 
tank 


Q Press release ring to de- 
tach 


Q ee 7 
> page 19 M, g 
8 - O-ring 9 18 17 
Q Renew if damaged 
QO) Lubricate with coolant 
9 - Rubber bush 
QO For radiator 


atic MATTE 


10 - Retaining pin 
Q Use screwdriver to release and pull off 
11 - Air duct 


12 - Bolt 
QO 2.5Nm 
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13 - Condenser 


QO Removing and installing > Heating, air conditioning; Rep. gr. 87 ; Refrigerant circuit; Removing and 
installing condenser 


14 - Air duct 
15 - Rubber mounting 
Q) For radiator 
16 - Radiator bracket 
17 - Bolt 
O 5Nm 
18 - Support 
19 - Bolt 
QO 4.5Nm 


Connecting coolant hose with plug-in connector 
* |f damaged, renew retaining clip -4-. 


— If damaged, renew O-ring. To do so, remove O-ring -2- from 
plug-in connector -3- using a suitable tool (do not use a sharp 
tool). Take care not to damage the plug-in connector or the 
surface on which the O-ring is seated. 


— Lightly lubricate new O-ring with coolant and fit O-ring in cool- 
ant hose. 


— Press coolant hose onto connection -1- until it engages audi- 
bly. 


— Press coolant hose in again and then pull to check that plug- 
in connector is correctly engaged. 


A19-12078 
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4.2 Exploded view - radiator cowl and radi- 
ator fan 

> “4.2.1 Exploded view - radiator cowl and radiator fan, vehicles 

with manual gearbox”, page 191 


> “4.2.2 Exploded view - radiator cowl and radiator fans, vehicles 
with multitronic gearbox”, page 192 


4.2.1 Exploded view - radiator cowl and radiator fan, vehicles with manual gear- 
box 


i Radiator fan control unit - 


Q Damo ing ana installing 
> page 200 


2 - Bolt 
Q 4.5 Nm 
3 - Bolt 
Q 5Nm 
4 - Radiator cowl 
5 - Radiator fan - V7- 


Q Aakil T oli installing 
> page 199 


\UDI AG. AUDI AG does not guarantee or accept any liabilit 


4. Radiator/radiator fan(s) 1 91 


Audi A6 2011 > , Audi A7 Sportback 2011 > 
4-cylinder TDI engine (2.0 Itr. 4-valve common rail - generation II) - Edition 05.2019 


4.2.2 Exploded view - radiator cowl and radiator fans, vehicles with multitronic 
gearbox 


1 - Radiator fan control unit 


ū Radiator fan control unit 
- J293- with radiator fan 
control unit 2 - J671- 


Q Removing and installing 
=> page 200 


2 - Bolt 
QO 3.5Nm 
3 - Bolt 
O 5Nm 
4 - Radiator cowl 


Q nemovng and installing 
> page 195 


5 - Radiator fan - V7- 


QO) Removing and installing 
=> page 200 


6 - Radiator fan 2 - V177- 
Q Removing and installing 


=> page 200 
7 - Bolt 
ü 5Nm 
i j 
4.3 Removing and installing radiator 


Radiator and radiator cowl are removed together. 


Special tools and workshop equipment required 
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+ Drip tray for workshop hoist - VAS 6208- 
VAS 6208 


+ Hose clip pliers - VAS 6362- 
VAS 6362 


WO0-11227 


Removing 


— Remove noise insulation (front) -1- > General body repairs, 
exterior; Rep. gr. 66 ; Noise insulation; Removing and instal- 
ling noise insulation . 
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— Remove impact absorber (front) = General body repairs, ex- 
terior; Rep. gr. 63 ; Bumper (front); Removing and installing 
impact absorber . 


— Remove charge air cooler > page 209 . 


— Remove condenser > Heating, air conditioning; Rep. gr. 87 ; 
Refrigerant circuit; Removing and installing condenser . 


— Then lift retaining clip and detach connection -2- from radiator. 


A WARNING 


Risk of injury as the radiator fans may start up automatically. 


$ Unplug electrical connectors before working in vicinity of 
radiator cowl. 


- Take electrical connector -1- for radiator fan out of bracket and 
unplug connector (push retainer to the rear -arrow- and press 
down release catch). 


— Lift retaining clips -1- and -2- and detach connection from ra- 
diator. 
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— Release retaining pins for radiator on both sides and pull out 
upwards -arrows-. 


=F) 
a ee E 
ONI aana 


— Remove bolts -1- on both sides and detach radiator bracket 
with radiator from lock carrier -arrow-. 


— Remove radiator with radiator cowl. 


— Press locking tabs on left and right sides of radiator cowl to- 
gether -arrow- and lift radiator cowl off radiator. 


Installing 
Installation is carried out in reverse order; note the following: 


(ë) Note 


If there are slight impressions on the fins, refer to > page 8. 


— Connect coolant hose with plug-in connector > page 190 . 


[a] Note 


Do not reuse coolant. 


— Fill up with coolant > page 164 . 


Tightening torques 
+ = “4.1Exploded view -fadiatorradiator fan(s)”, page 189 
@ = “31 Ex ed View -aif cleaner housing”, page 226 


+ Condenser > ‘Heating; airconditioning; Rep. gr. 87 ; Air con- 
ditioner compressor; Detaching and attaching air conditioner 
compressor at bracket . 


+ Impact bar > General body repairs, exterior; Rep, gr., 63 ; 
Bumper (front); Removing and installing attachments 


@ Noise insulation > General body repairs, exterior; Rep. gr. 
66 ; Noise insulation; Exploded view - noise insulation 


4.4 Removing and installing radiator cowl 


Special tools and workshop equipment required 
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+ Drip tray for workshop hoist - VAS 6208- 
VAS 6208 


Removing 

— Remove lock ca “0 3 Genera body repairs, exte- 
rior; Rep. gr. 63 nper (fro Removing and installing 
bumper cover . 


— Remove bolts -arrows- and detach air duct -1-. 


„i SEE S = = 3 
i a elie 1) een 


— Remove bolts -arrows- and detach air duct -1-. 
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— Remove front noise insulation -1- > Rep. gr. 66. 


— Remove closure plate for bumper cover -3- = General body 
repairs, exterior; Rep. gr. 63 ; Bumper (front); Removing and 
installing attachments . 


ct-1- on left and right 
to centre of vehicle -arrow B- and detach. 


Protected by copyright. Copying for private or commercii 
permitted unless authorised by AUDI AG. AUDI AG does 


with respect to the correctness of information in this dod 
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— Place drip tray for workshop hoist - VAS 6208- underneath. 
— Open drain plug -1- at connection and drain off coolant. 


— Then lift retaining clip and detach connection -2- from radiator. 


— Unplug electrical connector -1- for radiator fan (push retainer 
to the rear -arrow- and press down release catch). 


- Release retaining pins for radiator on both sides -arrow A- and 
pull out upwards -arrow B-. 


l 
iii 
< b 
ass ot | 
‘ 
A19-11979 
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— Remove bolts -1- on both sides and detach radiator bracket 
with radiator from lock carrier -arrow-. 


— Press radiator slightly towards front -arrow-. 


— Press locking tabs on left and right sides of radiator cowl to- 
gether -arrow- and lift radiator cowl off radiator. 


Installing 
Installation is carried out in reverse order; note the following: 
— Install air duct > page 226 . 


— Install lock carrier cover and closure plate for bumper cover 
(front) > General body repairs, exterior; Rep. gr. 63 ; Bumper 
(front); Removing and installing bumper cover . 


— Connect coolant hose with plug-in connector > page 190 . 


(å) Note 


Do not reuse coolant. 


— Fill up with coolant > page 164 . 


4.5 Removing and installing radiator fan - 
V7- 


> “4.5.1 Removing and installing radiator fan V7 ”, page 199 


> “4.5.2 Removing and installing radiator fans V7 / V177 - vehi- 

cles with multitronic gearbox”, page 200 

> “4.5.3 Removing and installing radiator fan control unit J293 / 

J671 ”, page 200 

4.5.1 Removing and installing radiator fan - 
V7- 


Removing 


[a] Note 


Fit all cable ties in the original positions when installing. 


— Remove radiator with radiator cowl > page 192 . 


ae 
A19-10445 
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- Unplug electrical connector -1-. 


— Unscrew bolts -arrows- and remove radiator fan - V7- . 
Installing 

Installation is carried out in reverse order; note the following: 
— Install radiator with radiator cowl > page 192. 

Tightening torques 


@ = “4.2 Exploded view - radiator cowl and radiator fan”, 
page 191 


4.5.2 Removing and installing radiator fans - 
V7- / -V177- - vehicles with multitronic 
gearbox 


Removing 


[a| Note 


Fit all cable ties in the original positions when installing. 


— Remove radiator cowl > page 195. 
— Unplug electrical connector -1-. 
— Remove bolts -arrows- and detach radiator fan - V7- (left-side). 


— Unplug electrical connector -1-. 


Remove bolts -arrows- and detach radiator fan 2 - V177- (right- 
side). 


Installing 

Installation is carried out in reverse order; note the following: 
— Install radiator cowl > page 195. 

Tightening torques 


@ = “4.2.2 Exploded view - radiator cowl and radiator fans, ve- x 4 
hicles with multitronic gearbox”, page 192 | NES E 


4.5.3 Removing and installing radiator fan 
control unit -J293- / -J671- 
Removing 


- Remove noise insulation (front) > General body repairs, ex- 
terior; Rep. gr. 66 ; Noise insulation; Removing and installing 
noise insulation . 
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— Take electrical connector -1- for radiator fan out of bracket and 
unplug connector (push retainer to the rear -arrow- and press 
down release catch). 


— Move electrical wiring harness going to radiator fan control unit 
clear. 


— Unplug electrical connectors -2, 3-. 

— Unscrew bolt -arrow- and remove radiator fan control unit -1-. 
Installing 

Installation is carried out in reverse order; note the following: 
Tightening torques 


@ = “4.2 Exploded view - radiator cowl and radiator fan”, 
page 191 


@ = General body repairs, exterior; Rep. gr. 66 ; Noise insula- 
tion; Exploded view - noise insulation 


A19-10591 
F 


A19-10626 
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21-  Turbocharging/supercharginc 


1 Turbocharger 
> “1.1 Exploded view - turbocharger’, page 202 


> “1.2 Removing and installing turbocharger”, page 203 


1.1 Exploded view - turbocharger 


1 - Air hose 
2 - Pulsation damper 
3 - Oil return line 
4 - Bolt 
QO) Renew 
O 9Nm 
5 - Gasket 
QO Renew 
6 - Threaded connection 
Q Renew after removing 
QO 40Nm 
7 - Gasket 
QO Renew 
8 - Bolt 
QO 20Nm 
9 - Turbocharger 


üQ Can only be renewed to- 
gether with vacuum unit 


QO Adaption must be per- 
formed after renewing 
this component 


Q Select [01 - Engine 


electronics, func- 
tions] and perform Gui- 
ded Function [01 - 


Adaption after re- 
placing positioner] 


QO Removing and installing 


/ 


step 
\ Loe 


BV 

-j 

Ss 

a 
| 

= 

f 
a, 
-A 


K 


LA 


=> page 203 
10 - Gasket 

QO) Renew 
11 - Nut 

QO) Renew 


Q Coat thread with high-temperature paste; for high-temperature paste refer to > Electronic parts catalogue 
QO 24Nm 


12 - Particulate filter 
QO Removing and installing > page 281 


13 - Exhaust gas temperature sender 1-6235- 
QO Exploded view «page 284 
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14 - Banjo bolt 
Q 30Nm 
15 - Oil supply line 
Q Check for obstructions 
QO Before installing, fill turbocharger with engine oil at connection for oil supply line 
Q Tighten union nuts to 22 Nm 
16 - Bolt 
a 9Nm 
17 - Seals 
QO Renew 
18 - Exhaust manifold 
Q Removing and installing > page 303 
19 - Nut 
QO Renew 
Q Coatthread with high-temperature paste; for high-temperature paste refer to > Electronic parts catalogue 
Q 24Nm 
20 - Vacuum hose 
21 - Hose 
Q For crankcase breather 
Q Optional equipment for countries with cold climates: with heater element for crankcase breather - N79- 
22 - Air pipe 
23 - Support 
QO) For turbocharger 
24 -Bolt 
Q 24Nm 
25 - Bolt 
Q 9Nm 


1.2 Removing and installing turbocharger 
Special tools and workshop equipment required 


+ Engine bung set - VAS 6122- 
VAS 6122 


WO0-11228 


Removing 


[a] Note 


Observe rules for cleanliness > page 5. 
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A Caution 


If the turbocharger has suffered mechanical damage (e.g. 
damaged compressor wheel), it is not sufficient merely to fit a 
new turbocharger. The following work must be performed in 
order to avoid further damage: 


$ Check air cleaner housing, aif filter element and air hoses 
for dirt and foreign particles. 


$ Check the entire charge air system (including the charge 
air cooler) for foreign matter. 


+ /f foreign matter is found in the charge air system, clean 
all relevant ducts.and hoses.and renew. charge air cooler 
if necessary. 


— Remove engine cover panel > page 41. 
— Remove air cleaner housing > page 227 . 


— Press release tabs, disconnect crankcase breather hose -2- 
and move hose clear -arrow-. 


— Loosen hose clip -1- and remove air hose. 


— Remove noise insulation (front) > General body repairs, ex- 
terior; Rep. gr. 66 ; Noise insulation; Removing and installing 
noise insulation . 


— Remove cover -1- for drive shaft in wheel housing (right-side). 


A Caution 


Risk of damage to flexible joints in front exhaust pipe 


+ rr i bend flexible joints in front exhaust pipe more than 


haust pipe. 


- Loosen bolts -arrows-, push back clamp and tie up front ex- i Tl 


A26-10538 
a 
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nting for particulate filter. 


permitted unless authorised by AUDI AG. AUDI AG does not guarantee «í 


Rea tem Ae 


‘aspec 


correctness of information in this document. Copy 


— Remove bolts -1-. 


(i) Note 


Disregard -arrows-. 


— Release hose clip -arrow-, disconnect air hose and press to 
one side. 


— Remove bolts -1- and -2- and take out support for turbocharg- 
er. 


1. Turbocharger 205 


— Remove bolts -1-. 


— Detachcelectrical- anode for exhaust gas ‘temperature |!" pose 
235- from racke u conn rand move 
costal wi 1. br IS at. unplug ço ecto \G does I R guar 


iring clear. 


vith respect to the correctness of information in this documer 


a Note 


Disregard -item 1-. 


-— Remove Lambda probe - G39- > page 266 . 


— Remove both nuts -bottom arrows-. 


(à) Note 


Nut -top arrow- is removed later. 


— Remove union nut -1-. 
— Disconnect vacuum hose -2-. 


— Unplug electrical connector -3- for position sender for charge 
pressure positioner - G581- . 


- Remove nut -4- securing turbocharger to exhaust manifold. 


- Remove nuts -1-, pull turbocharger and particulate filter off 
studs and swivel to side as far as possible. 
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— Remove nut -top arrow- and disconnect turbocharger from 
particulate filter. 


A Caution 


Risk of damage to oil supply line. 


@ Do not attempt to bend oil supply line to a different shape. 


— Seal off open pipes/lines and connections with clean plugs 
from engine bung set - VAS 6122- . 


Installing 
Installation is carried out in reverse order; note the following: 


[a] Note 


@ Renew gasket/seal, nuts and O-ring. 


+ Fill turbocharger with engine oil at connection for oil supply 
line. 


+ After installing the turbocharger, allow the engine to idle for 
approx. 1 minute without pressing the accelerator to ensure 
that the turbocharger is supplied with oil. 

— Install particulate filter > page 281 . 

— Install Lambda probe - G39- > page 266 . 


— Install noise insulation (front) > General body repairs, exterior; 
Rep. gr. 66 ; Noise insulation; Exploded view - noise insula- 
tion . 


— Install air cleaner housing > page 227 . 

— Adaption must be performed after renewing this component: 
— Connect = Vehicle diagnostic tester. 

£ Select mòde and then [Start diagnosis]. 


— Choose tab and select following options 
one after the other: 


1 - Adaption after replacing positioner 


oO 


© >è © © o o 
© © 


o 


Tightening torques 
@ = “1.1 Exploded view - turbocharger”, page 202 
¢ = “1.1 Exploded view - silencers”, page 273 


@ = “2.2 Exploded view - hose connections for charge air sys- 
em”, page 209 


: 


@ = General body repairs, exterior; Rep. gr. 66 ; Noise insula- 
tion; Exploded view - noise insulation 


A26-11021 
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2 Charge air system 


> “2.1 Exploded view - charge air system”, page 208 


=> “2.2 Exploded view - hose connections for charge air system” 
page 209 


> “2.3 Removing and installing charge air cooler”, page 209 


> “2.4 Removing and installing charge pressure sender G31 ”, 
page 211 


> “2.5 Checking charge air system for leaks”, page 211 
2.1 Exploded view - charge air system 


1 - Charge air cooler 


Q Removing and installing 6 7 8 
=> page 209 


2 - Hose clip 
3 - Air hose 
Q) To turbocharger 
Q Installing > page 209 
4 - Hose clip 
5 - Hose clip 
6 - Air hose 
Q) To intake manifold 
Q Installing > page 209 
7 - Hose clip 
8 - O-ring 
QO) Renew 


9 - Charge pressure sender - 
G31- / intake air temperature 
sender - G42- 


Q Removing and installing 
=> page 211 


10 - Bolt 
QO SNm 


11 - Rubber grommet 
12 - Bush 


13 - Nut 
QO 9Nm 


14 - Rubber grommet 
15 - Hose clip 


16 - Air pipe 
17 - Hose clip 


18 - Air hose 
QO From charge air cooler 
QO Installing > page 209 
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19 - Hose clip 


20 - Bolt 
QO 7Nm 


21 - Resonator 
22 - Rubber grommet 
23 - Hose clip 


24 - Air hose 
Q) To resonator 


Q Installing > page 209 


2.2 Exploded view - hose connections for 
charge air system 
(å) Note 


+ Hose connections and air pipes/hoses must be free of oil and 
grease prior to fitting. 


@ Secure all hose connections with the correct type of hose clips 
(same as original equipment) > Electronic parts catalogue . 


@ The screw sections of used screw-type clips must be sprayed 
with rust remover prior to fitting so that the air hoses can be 
attached securely to the hose connections. 

Tightening torque for 

1- Hose clip with width -a- = 13 mm: 5.5 Nm 

2- Hose clip with width -b- = 9 mm: 3 Nm 


2.3 Removing and installing charge air cool- 
er 


Removing 


— Remove closure plate for bumper cover > General body re- 
pairs, exterior; Rep. gr. 63 ; Bumper (front); Removing and 
installing attachments . 


— Remove lock carrier cover > General body repairs, exterior; 
Rep. gr. 63 ; Bumper (front); Removing and installing attach- 
ments . 


A21-10396 
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— Unclip air ducts -1 and 2-. 


detach air hose from charge air 


— Release hose clip -1- and detach air hose from charge air 
cooler. 


— Push catch down -arrow A- and move top of charge air cooler 
slightly in direction of -arrow B-. 


- Disengage and detach charge air cooler upwards. 
Installing 
Installation is carried out in reverse order; note the following: 


a Note 


If there are slight impressions on the fins, refer to > page 8. 


— Install lock carrier cover and closure plate at bumper cover => 
General body repairs, exterior; Rep. gr. 63 ; Bumper (front); 
Exploded view - bumper cover . 


Tightening torques 
@ = “2.1 Exploded view - charge air system”, page 208 


@ = “2.2 Exploded view - hose connections for charge air sys- 
tem”, page 209 
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2.4 Removing and installing charge pres- 
sure sender - G31- 

Removing 

— Unplug electrical connector -1-. 


— Unscrew bolts -arrows- and pull charge pressure sender - 
G31- out of air pipe. 


Installing 


Installation is carried out in reverse order; note the following: 


[a] Note 


Fit new O-ring. 


Tightening torques 
@ = “2.1 Exploded view - charge air system”, page 208 


2.5 Checking charge air system for leaks 


Special tools and,workshop equipment'required 


@ Charge air system tester - V.A.G 1687- 
V.A.G 1687 


RO 


Procedure 


(å) Note 


Check that all air pipes and hoses and vacuum lines are correctly 
fitted and that there are no leaks before carrying out tests or re- 
pairs. 


— Remove noise insulation rong = General body repairs, ex- 
terior; Rep. gr. 66 ; Noise insulation; Removing and installing 
noise insulation . 
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— Release hose clip -arrow-, disconnect air hose and press to 
one side. 


— Insert adapter - 1687/12- into air hose -1- and secure with hose 
clip. 


— Connect charge air system tester - V.A.G 1687- as shown on 
illustration. 


V.A.G 1687/10 
V.A.G 1687/11 
V.A.G 1687/12 


A21-10178 


Prepare charge air system tester - V.A.G 1687- as follows: 


— Unscrew pressure control valve -2- completely and close 
valves -3- and -4-. 


(a) Note 


Make sure knob is pulled out before turning pressure control valve 2505 


-2-. 
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— Using a commercially available connection piece, connect 
charge air system tester - V.A.G 1687- to compressed air -1-. 


a Note 


If there is water in sight glass, remove drain plug -6- and drain 
water. 


— Open valve -3-. 


A Caution 


Risk of damage if pressure is set too high. 
@ The pressure must not exceed 0.5 bar. 


— Adjust pressure to 0.5 bar via pressure control valve -2-. 


— Open valve -4- and wait until test system is pressurised. If 
necessary, adjust pressure to 0.5 bar again. 


— Check charge air system for audible leaks or leaks that can be 
felt with the hand; apply commercially available leak detection 
spray or use ultrasonic tester - V.A.G 1842- . 


(å) Note 


+ A small amount of air escapes through the valves and enters 
the engine. Therefore it is not possible to perform a pressure 
retention test. 


+è For operation of ultrasonic tester -V.A.G 1842- , refer to > 
Operating instructions . 


@ Release pressure in test circuit by detaching hose coupling 
from adapter before removing adapter. 

Assembling 

Installation is carried out in the reverse order; note the following: 


(å) Note 


Renew gasket and O-rings. 


— Install air hoses with screw-type clips 


> “2.2 Exploded view - hose connections for charge air sys- 
tem”, page 209 . 


— Install noise insulation (front) > General body repairs, exterior; 
Rep. gr. 66 ; Noise insulation; Exploded view - noise insula- 
tion . 


esr esd 
TH otoHo¥, Yo A 
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3— Mixture preparation - injection 


1 Injection system 


=> “1.1 Overview - fuel system”, page 214 


> “1.2 Overview of fitting locations - injection system” 
page 216 


> “1.3 Filling and bleeding fuel system”, page 222 


1.1 Overview - fuel system 


A Caution 


The high-pressure pump has very close tolerances and must 
not be allowed to run without fuel. To prevent this and to enable 
the engine to start quickly after parts have been renewed, it is 
important to observe the following: 


$ /fcomponents of the fuel system between the fuel tank 
and the high-pressure pump are removed or renewed, the 
fuel system must be bled 
> “1.3 Filling and bleeding fuel system”, page 222. 


+ /fthe high-pressure pump is removed or renewed, the first 
fuel filling operation must be performed before the engine 
is started for the first time 
> “1.3 Filling and bleeding fuel system”, page 222. 


a Note 


The high-pressure pump will be damaged if the first fuel filling 
operation is not performed. 
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1 - Fuel tank 
Q With fuel system pres- 
surisation pump - G6- 

2 - Fuel filter 


QO Exploded view > Fuel 
supply system, diesel 
engines; Rep. gr. 20; 
Fuel filter; Exploded 
view - fuel filter 


3 - Not fitted 

4 - Filter strainer 

5 - Fuel temperature sender - 
G81- 


6 - High-pressure pump 

Q After renewing high- 
pressure pump or fuel 
pressure: regulating 
valve - N276- , learnt 
values must be re-adap- 
ted using.=.Vehicle-di- 
agnostic tester 

Q Exploded view 
=> page 262 


7 - Fuel metering valve - N290- 
QO Do not unscrew 


8 - Fuel pressure regulating 
valve - N276- 


QO Exploded view 


=> page 236 
9 - Fuel rail 
10 - Fuel pressure sender - [N23-10272 | 
G247- 


QO Exploded view > page 236 
11 - Restrictor 


12 - Injector 
QO Exploded view > page 236 
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1.2 Overview of fitting locations - injection system 


1 - Air mass meter - G70- 


Q Removing and installing 
> page 261 


2 - Electrical connectors 
Q For Lambda probe - 
G39- 


QO) For exhaust gas tèm- 
perature sender 3 - 
G4 


Q Fitting location 
> page 220 
3 - Lambda probe -.G39-,with 
Lambda probe heater - Z19- 
Q Fitting location 
=> page 220 
Q Exploded view 
=> page 266 
4 - Exhaust gas temperature 
sender 1 - G235- 
Q Fitting location 
=> page 222 
5 - Exhaust gas recirculation 
control motor - V338- with ex- 


haust gas recirculation poten- 
tiometer - G212- 
Q Integrated into exhaust 
gas recirculation cooler 
Q Checking exhaust gas 
recirculation cooler 
eth ai 29 28 2726 2524 23 22 21 20 19 
Q Removing and installing 
exhaust gas recircula- 
tion cooler > page 291 


6 - Exhaust gas temperature sender 3 - G495- 
Q Fitting location > page 220 
QO Exploded view > page 266 

7 - Radiator outlet coolant temperature sender - G83- 
QO Fitting location > page 220 


8 - Pressure differential sender - G505- 
Q Fitting location > page 220 
QO Exploded view > page 266 
9 - Coolant circulation pump - V50- 
Q Vehicles with start/stop system only 


QO Removing and installing > Heating, air conditioning; Rep. gr. 87 ; Coolant circuit; Overview of fitting 
locations - coolant circuit 


10 - Exhaust gas temperature sender 4 - G648- 
QO Fitting location > page 222 
QO Exploded view > page 266 


11 - Coolant temperature sender - G62- 
QO Fitting location > page 219 
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12 - Fuel pressure regulating valve - N276- 
Q Fitting location > page 219 
QO Removing and installing > page 255 


13 - Engine speed sender - G28- 
Q Fitting location > page 221 
QO Exploded view > page 305 


14 - Accelerator position sender - G79- and accelerator position sender 2 - G185- 
QO Fitting location > page 218 


15 - Pump for exhaust gas recirculation cooler - V400- 
Q Fitting location > page 219 


16 - Brake light switch - F- 
Q Fitting location > page 218 


17 - Engine control unit - J623- 
Q Fitting location > page 218 


18 - Clutch, position sender - G476- 
Q With clutch pedal switch for engine start - F194- and clutch pedal switch - F36- 
Q “Only on vehicles with manual gearbox 
Q Fitting location > page 218 


19 - Charge pressure sender - G31-/ intake air temperature sender - G42- 
O Fitting location > page 221 


20'- Throttle valve module - J338- with throttle valve potentiometer + G69- 
Q Exploded view > page 229 


21 - Fuel metering valve - N290- 
Q Fitting location > page 219 
OQ) Removing and installing > page 263 


22 - Fuel temperature sender - G81- 

Q Fitting location > page 219 
23 - Glow plugs 

Q Glow plug 1 - Q10- 

Q Glow plug 2 - Q11- 

Q Glow plug 3 - Q12- 

Q Glow plug 4 - Q13- 

QO) Removing and installing > page 305 
24 - Fuel pressure sender - G247- 

QO Fitting location > page 219 

QO Removing and installing > page 258 
25 - Hall sender - G40- 

üQ Fitting location > page 220 

QO) Removing and installing > page 307 


26 - Injectors 

Injector, cylinder 1 - N30- 

Injector, cylinder 2 - N31- 

Injector, cylinder 3 - N32- 

Injector, cylinder 4 - N33- 

Removing and installing > page 246 


Ooooo 
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27 - Charge pressure control solenoid valve - N75- 
Q Fitting location > page 221 


28 - Position sender for charge pressure positioner - G581- 
Q Fitting location > page 221 


29 - Exhaust gas recirculation cooler change-over valve - N345- 
Q Electrical connector for exhaust gas temperature sender 1 - G235- 
Q Fitting location > page 222 
Q Removing and installing exhaust gas recirculation cooler > page 291 


Fitting location of engine control unit - J623- 
+ In electronics box in plenum chamber (left-side) 
Removing and installing > page 269 


tee 


Fitting location: accelerator position sender - G79- and accelera- 
tor position sender 2 - G185- 


+ In accelerator pedal module 


erator position send er - G79- and accelerator position 
sender 2 - G185- are integrated in the accelerator pedal module 
and cannot be renewed individually. 


Removing and installing > Fuel supply system,-diesel engines; 
Rep. gr. 20 ; Accelerator mechanism; Removing and installing 
accelerator pedal module with accelerator position:sender-G79-/-. 
G185-. 


aol $ 
A aom | 
Fitting location of brake light switch - F- / clutch position sender - 
G476- 
1- Brake light switch - F- 


2- Clutch position sender - G476- with clutch pedal switch for 
engine start - F194- and clutch pedal switch - F36- (manual 
gearbox only) 


Removing and installing > Brake system; Rep. gr. 45 ; Sensors; 
Removing and installing brake light switch 
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Fitting locations 

1 - Fuel pressure sender - G247- 

2 - Fuel temperature sender - G81- 

3 - Fuel pressure regulating valve - N276- 


Fuel metering valve - N290- -arrow- 


l 
A23-10590 |E 


A E 


Fitting location of p 
V400- 


4 - Electrical connector for pump for exhaust gas recirculation 


cooler - - Protected by copyright. Copying for private or comme 


+ At rear left of engine... unless authorised by AUDI AG. AUDI AG doq 


with respect to the correctness of information in this « 


Fitting location of coolant temperature sender - G62- 

2 - Electrical connector for coolant temperature sender - G62- 
+ At rear of engine 

Removing and installing > page 176 
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Fitting location of radiator outlet coolant temperature sender - 
G83- 


@ -Item 1- in coolant pipe (rear) 
Removing and installing > page 177 


w 
eat 
“Ss 


Fitting location of Hall sender - G40- 
+ At front of engine next to camshaft sprocket -arrow- 


Fitting locations 
1 - Lambda probe - Ga 
2 - Exhaust gas temperature sender 3 - 0495: 


permitted unless author AUDI AG. AUDI AG dc 
3 - Electrical connector for r Lambda probe - G30 i P 
espect to the c I of informat nth 
4 - Electrical PARE for exhaust gas temperature sender 3- - 
G495- 


Fitting location of pressure differential sender - G505- 
3 - Electrical connector for pressure differential sender - G505- 
+ Atrear of engine 


e 


at A23-10555 
Y ai 
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Fitting location of engine speed sender - G28- 
1- Electrical connector for engine speed sender - G28- 


Fitting location of rt pressure sender - G31- with intake air 
temperature sender - G42- 


1- Electrical connector for charge pressure sender - G31- with 
intake air temperature sender - G42- 


@ In engine compartment (front left) 
Removing and installing > page 211 


Fitting location of position sender for charge pressure positioner 
81 


1- Electrical connector for position sender for charge pressure 
positioner - G581- 


@ On turbocharger on right side of engine 


Fitting location of charge pressure control solenoid valve - N75- 
+ At front right of engine -arrow- 


À (2 | 
AIN 


> 


= g 
A23-10423 
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Electrical connectors 
1 - Exhaust gas temperature sender 1 - G235- 


2 - Exhaust gas recirculation cooler change-over valve - N345- 


Exhaust gas temperature sender 1 - G235- -1- 


Exhaust gas temperature sender 4 - G648- -1- 


1.3 Filling and bleeding fuel system 
Special tools and workshop equipment required 
@ Vehicle diagnostic tester 


If components of the fuel system between the fuel tank and the 
high-pressure pump are removed or renewed, the fuel system 
must be bled. 


Risk of irreparable damage to fuel pump 


After working on the fuel system, the fuel pump may be irreparably 
damaged if it is allowed to run while empty. 


— Never allow fuel pump to run while it is empty. 
— Fill/bleed fuel pump. 
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Proceed as follows to fill high-pressure pump with fuel. 


© >% >è >è OT o OH o 


Check fuel gauge in instrument cluster; fuel gauge needle 
must indicate that fuel is above reserve level. 


Connect > Vehicle diagnostic tester. 
Select mode and then [Start_diagnosis]. 
Choose tab and select following options 


one after the other: 


1 - Engine electronics 


01 - Engine electronics, functions 


Press |carry out check 
Select 120 seconds. 


The fuel pump must run for 120 seconds to ensure that the 
fuel system is filled sufficiently with fuel. 


Start engine after filling fuel system. 


Run engine at moderate speed for several minutes and then 
switch off. 


Check fuel system for leaks. 


Road-test vehicle and accelerate with full throttle at least once. 


Then inspect high-pressure section again for leaks. 


1.4 Checking fuel system for leaks 


Allow engine to run for several minutes at moderate rpm. 
Switch off ignition. 
Check complete fuel system for leaks. 


If leaks are found although the connections have been tight- 
ened to the correct torque, the relevant component must be 
renewed. 


Road-test vehicle and accelerate with full throttle at least once. 


Then inspect high-pressure section of fuel system again for 
leaks. 
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2 Vacuum system 


> “2.1 Connection diagram - vacuum system”, page 224 


> “2.2 Checking vacuum system”, page 224 


2.1 Connection diagram - vacuum system 


AN Caution 


Risk of engine malfunctions 


$ When routing vacuum lines, make sure they are not 
kinked, twisted or crushed. 


1 - Charge pressure control 
solenoid valve - N75- 


2 - Turbocharger with vacuum 
unit 


QO With position sender for 
charge pressure posi- 
tioner - G581- 

3 - Vacuum unit 


Q For change-over func- 
tion for exhaust gas re- 
circulation cooler 


4 - Vacuum pump 
5 - To brake servo 


6 - Non-return valve 

Q Note installation posi- 

tion 

7 - Cylinder head cover 

Q With vacuum reservoir 
8 - Exhaust gas recirculation 
cooler change-over valve - 
N345- 
9 - Non-return valve 


ü Note installation posi- 
tion 


2.2 Checking vacuum system 


Special tools and workshop equipment required 
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+ 


Hand vacuum pump - VAS 6213- 


Procedure 


Check all vacuum lines in the complete vacuum system for: 
Cracks 

Traces of animal bites 

Kinked or crushed lines 

Porous or leaking lines 


Check vacuum line to solenoid valve and from solenoid valve 
to corresponding component. 


If a fault is stored in the event memory, check the vacuum lines 
leading to the relevant component and also check the remain- 
ing vacuum lines in the system. 


If it is not possible to build up a vacuum with the hand vacuum 
pump - VAS 6213- or if the vacuum pressure drops again im- 
mediately, check the hand vacuum pump and connecting 
hoses for leaks. 


VAS 6213 


woO0-11210 
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3 Air cleaner 


> “3.1 Exploded view - air cleaner housing”, page 226 


=> “3.2 Removing and installing air cleaner housing”, page 227 


3.1 Exploded view - air cleaner housing 


1 - Air duct 
ū Clean out salt deposits, 
dirt and leaves, etc. 
2 - Sealing element 


3 - Mounting 


Q For air cleaner ho | 
4 - Air cleaner housing 
Q Clean out salt deposits, 
dirt and leaves, etc. 
Q Removing and installing: 
=> page 227 a 
5 - Air filter element vitl 


Q Use genuine air filter el- 
ement > Electronic 
parts catalogue 


Q) Change intervals => 
Maintenance tables 


Q Removing and installing 
> Maintenance ; Book- 
let 411 


6 - Cover 
Q For air cleaner housing 


QO) Remove any salt depos- 
its or dirt 


7 - Housing for air mass meter 
- G70- 


8 - Bolt 
9 - Air mass meter - G70- 


10 - Air duct 


Q Clean out salt deposits, 
dirt and leaves, etc. 


11 - Air pipe 

Q Tightening torque for screw-type clips > page 209 
12 - Air duct 

ū Clean out salt deposits, dirt and leaves, etc. 
13 - Bolt 

Q 1.5Nm 
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g.and installing air cleaner 


— Remove lock carrier cover > General body repairs, exterior; 
Rep. gr. 63 ; Bumper (front); Removing and installing attach- 
Rnentsed by copyright. Copying for private or commercial purposes, in part or in whol 

— |Remove bolts~arrows+ and detach air duct’-2-) does not guaran 


ect to the í rectness informa | 


ith re p 
[a] Note 


Disregard -item 1-. 
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— Unplug electrical connector -2- at air mass meter - G70- . 


— Open hose clip -3- on air hose and disconnect hose at air mass 
meter - G70- . 


— Lift out air cleaner housing -1-. “ag 
Installing oe 


To ensure the proper function of the air mass meter - G70- it is Ae $ il 
important to observe the following instructions. ; 5 


kA a x è | 
(Ë) nat Jawo 


@ The air cleaner housing must always be clean. 


@ To prevent malfunctions, cover critical parts of the engine air 
intake (air mass meter, air pipes etc.) with a clean cloth when 
blowing out the air cleaner housing with compressed air. 


+ Hose connections and air pipes/hoses must be free of oil and 
grease prior to fitting. 


@ Use a lubricant (silicone-free) when installing air hoses. 

@ Secure all hose connections with the correct type of hose clips 
(same as original equipment) = Electronic parts catalogue . 

— Check water drain hose in air cleaner (bottom section) for dirt 
and other obstructions (clean if necessary). 


— Clean salt residue, dirt and leaves out of air cleaner housing 
(top and bottom sections); use a vacuum cleaner if necessary. 


— Check for salt residue, dirt and leaves in air hose (engine in- 
take side). 


— Check air duct leading from lock carrier to air cleaner housing 
for dirt and leaves. 


— Re-install air cleaner housing. 


- Make sure that air hose is correctly seated at air mass meter 
- G70-. 


The remaining installation steps are carried out in the reverse se- 
quence. 


— Install lock carrier cover = General body repairs, exterior; 
Rep. gr. 63 ; Bumper (front); Removing and installing attach- 
ments . 
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4 Intake manifold 
P"4gEXplodédwieWSintake manifold”, page 229 


=> “4.2 Removing 4 d installing intake manifold”, page 230 


er? i and.iriStalling throttle valve module J338 ” 
233 


204.4 ing.thro’ J338,”., page 
4.1 Exploded view ~\intake manifold 


1 - Guide tube 
Q For oil dipstick 
2 - Seal 
QO) Renew 
3 - Gasket 
QO) Renew 
4 - Bolt 
QO 8Nm 
5 - Fuel return line 
Q) Version fitted in vehicle 
may differ from illustra- 
tion 
6 - Bolt 
QO 9Nm 
7 - Intake manifold 


OQ Removing and installing 
=> page 230 


8 - Not fitted 
9 - Not fitted 
10 - Not fitted 
11 - Gasket 
QO) Renew 
12 - Bolt 
OQ 9Nm 
13 - Connecting pipe 
QO To exhaust gas recircu- 


lation cooler 
14 - Clamp 
QO Renew 
QO 5Nm 


15 - Pipe connection 
QO For exhaust gas recirculation 


Q Opening must face cylinder head when installing; it may be necessary to rework pipe connection 
=> page 230 


16 - Bolt 
QO 9Nm 


17 - Seal 
QO Renew 
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18 - Throttle valve module - J338- 
Q With throttle valve potentiometer - G69- 


QO Cleaning > “4.4 Cleaning throttle valve module J338 ”, page 233 
QO Removing and installing > “4.3 Removing and installing throttle valve module J338 ”, page 233 


19 - Bolt 
QO &8Nm 


20 - Bolt 
QO 9Nm 


21 - Clip 


Pipe connection must be installed rotated through 180°. Opening 
of pipe connection faces cylinder,head. 


- Using a suitable.file, create.a-new, recess. opposite; existing 
recess in support plate of pipe connection. 


A26-12190 


4.2 Removing and installing intake manifold 
Special tools and workshop equipment required 


@ Ratchet - V.A.G 1331/1- 
V.A.G 1331/1 


woo-10045 
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@ Socket Torx T30 - T10405- 
—* T10405 


W00-10757 


@ Socket - T40055- 
740055 


Removing 


AN Caution 


@ Observe => “3.1 Rules for cleanliness”, page 5. 
@ Risk of malfunctions caused by dirt. 


— Remove engine cover panel > page 41. 
— Unplug electrical connectors on glow plugs > page 305 . 


— Remove bolt -2- and union nuts -1 and 3- and detach high- 
pressure pipe. 
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— Unplug electrical connectors -2 and 3-. 
— Remove bolt -arrow- and push wiring retainer to the side. 


a Note 


Disregard -item 1-. 


- Remove bolts -1 and 3-. 
— Release hose clips -2 and 4- and detach fuel hoses. 


— Pull fuel lines upwards off cylinder head cover and press clear 
to one side. 


* a ea et ends gl al purposes, in part or in whole, is not 
tion system... ted unless authorised \UDI AG. AUDI AG c not guarantee or accept any liability 


’ Pug apen connections with suiable sealing caps imme: iment. Copyright by AUDI AG 


— Open clamp -1- and detach. 


(å) Note 


Disregard -item 2-. 


— Release hose clip -2- and detach air hose. 

— Remove bolt -1- for dipstick guide tube. 

— Unplug electrical connector -3- at throttle valve module - 
J3 


g wa. = 
-| 423-10583 
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— Unscrew intake manifold bolts -arrows- in diagonal sequence 
starting from outside and working inwards using socket Torx 
T30 - T10405- . 


Installing 


Installation is carried out in reverse order; note the following: 


[a] Note 


Renew seals and/or gaskets. 


— Tighten intake manifold bolts in diagonal sequence, working 
from inside to outside. 


— Install high-pressure pipe > page 250 . 
Tightening torques 
@ = “4.1 Exploded view - intake manifold”, page 229 


4.3 Removing and installing throttle valve 
module - J338- 


Removing 


— Remove engine cover panel > page 41. 


Release hose clip -arrow- and detach air hose downwards. 


Unplug electrical connector -2-. 


Remove bolt -1- for dipstick guide tube. 


— Remove bolts -arrows- and detach throttle valve module - 
J338- . 


Installing 


Installation is carried out in reverse order; note the following: 


Tightening torques 
® => “4.1 loded view. „intake manifold”, page 229 


4.4 Cleaning throttle valve module - J338- 
Special tools and workshop equipment required 

@ Acetone (commercially available) 

@ Safety goggles 

+ Protective gloves 
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+ Ultrasonic cleaning unit - VAS 6418- 
@ Cleaning solution -D 600 200 A2- : refer to > ETKA 
Procedure 


— Remove throttle valve module - J338- 
> “4.3 Removing and installing throttle valve module J338 ” 


page 233. 


A WARNING 


Risk of injury caused by acetone. Acetone is highly flammable 


and can cause irritation to the eyes and skin. 


$ Put on safety goggles. 
$ Put on protective gloves. 


— Pre-clean throttle valve housing, especially around throttle 
valve -arrows-, using commercially available acetone and a 
plastic scraper. 


* Take care not to scratch the throttle valve housing when clean- 
ing it. 


Cleaning throttle valve module - J338- using ultrasonic cleaning 
unit - VAS,6418.< 


— Close drain tap -arrow- on ultrasonic cleaning unit - VAS 6418- 
(located on right side of housing). 


- Fill ultrasonic cleaning unit - VAS 6418- with, approx.. 1800 ml 
of hot tap water and 200 ml of cleaning solution -D 600 200 


pul. 


— Switch on cleaning unit by pressing button -C-. 


— Turn rotary temperature control -B- until LED for heating tem- 
perature is at 60 °C. 


— Turn rotary control for operating time -A- to -arrow- (continu- 
ous operation). 


— Press [>] -D- button to start unit running. 
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Immerse throttle valve module -1- until only throttle valve is 
covered by cleaning fluid and fix in position using workshop 
materials. 


The electronics must not come into contact with the cleaning 
fluid. 


Once ultrasonic cleaning unit - VAS-6418- has reached 60.°C, 
clean throttle valve module for approx. 30 minutes on contin- 
uous ultrasonic: cleaning: setting: 


Remove softened remaining deposits with a brush or cloth. 


There must not be any moisture in connector (blow out with 
compressed air if necessary). 


Before installing throttle valve module, check it is functioning 
properly; to do so connect electrical connector to throttle valve 
module. 


Start engine briefly and then turn it off again immediately. If 
throttle valve closes and opens after switching off engine, 
throttle valve module is functioning properly. 


If throttle valve module is OK, install throttle valve module 
=> “4.3 Removing and installing throttle valve module J338 ”, 


page 233. 


VAS 6418 


A23-11248 
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5 Injectors/high-pressure reservoir 
(rail) 


> “5.1 Exploded view - injectors”, page 236 


> “5.2 Performing adaption of correction values for injectors” 
page 239 


> “5.3 Checking injectors”, page 239 


=> “5.4 Checking return flow rate of injectors with engine running”, 
page 240 


> “5.5 Checking return flow rate of injectors at starter cranking 
speed”, page 243 


> “5.6 Checking for injectors sticking open”, page 244 
> “5.7 Removing and installing injectors”, page 246 
> “5.8 Removing and installing high-pressure pipes”, page 250 


= “5.9 Removing and installing high-pressure reservoir (rail)”, 
page 251 


5.1 Exploded view - injectors 


When installing a new base engine, you must check whether 
there is a sticker on the)cylinder head cover. 


If a sticker is attached which states |Spannpratzen auf vor- 
geschriebenes Drehmoment vies [sbanneratzen pieces tight- 
ened to specified torque), the clamping pieces have already been 
tightened to the specified final torque at the factory. 


If no sticker is attached, it is essential that the clamping pieces for 
the injectors are-tightened tothe specified.torque 


> Item 7 (page 237) after installing the high-pressure pipes. If 
these instructions are not observed, the engine could be dam- 
aged. 
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1 - Seal 
QO In cylinder head cover 


QO Renew if leaking 
=> page 110 


2 - Copper seal 


ū Always renew copper 
seal when removing and 
installing 


3 - O-ring 
QO) Renew 
4 - Injector 


QO Usea coloured pen to 
mark allocation of injec- 
tors to corresponding 
clamping piece and 
high-pressure pipe, and 
to corresponding cylin- 
der for re-installation; 
pay attention to mark- 
ings when installing 


Q Always renew copper 
seal when removing and 
installing 


QO To remove carbon de- 
posits from the injector 
sealing surface, clean 
the injector bore in the 
cylinder head with 
cleaning kit - VAS 6811- 
(it is important to_do this 
to avoid leaks) 


Q Removing and installing 


=> page 246 
5- O-ring 
OY Renew 


6 - Fuel return line 


Q To fuel tank 
Q With restrictor 
Q Must not be kinked, damaged or clogged 
QO Do not dismantle 
Q The restrictor maintains a constant residual pressure in the fuel return lines 
Q This residual pressure is required for the control function of the injectors 
Q After replacement, engine must be run at idling speed for approx. 2 minutes to bleed fuel system; then 
check fuel return line for leaks 
7 - Bolt 
QO) Renew 


Q Tighten initially to 2 Nm, then screw on union nuts for high-pressure pipes hand-tight and align injectors 
Q 8&Nm + 270° (3x 90° further) 
8 - Clamping piece 


Q Usea coloured pen to mark injectors and corresponding clamping piece and cylinder for re-installation; 
pay attention to markings when installing 


QO The clamping pieces can be re-used when installing new injectors 
QO Installation position > page 239 

9 - High-pressure pipe 
Q Between fuel rail and injectors 
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a Note 


@ The high-pressure pipe can be 
re-used after performing the fol- 
lowing checks: 


@ Check taper seat for deformation 
and cracks. 


@ The bore of the pipe must not be 
distorted, restricted or otherwise 
damaged. 


+è Corroded pipes must not be 
used again. 
Q Install free of stress 
Q Lubricate threads of union nuts with clean engine oil 
Q 25Nm 


10 - Bolt 
Q 22Nm 


11 - Fuel rail 
QO Removing and installing > page 251 


12 - Fuel return hose 


13 - Fuel pressure regulating valve - N276- 
Q Always renew after removing 
Q Checking = “6.2 Checking fuel pressure regulating valve N276 ”, page 257 
OY Removing and installing 
=> “6.1 Removing and installing fuel pressure regulating valve N276 ”, page 255 
QO 80Nm 
Q 


After renewing high-pressure pump or fuel pressure regulating valve - N276- , learnt values must be re- 
adapted; see “Guided Functions” in > Vehicle diagnostic tester 


14 - O-ring 
QO) Renew 
15 - High-pressure pipe 
Q Between high-pressure pump and fuel rail 


[E] Note 
+ 


Note identification marks for cyl- 
inder allocation when re-instal- 
ling high-pressure pipes. 


@ The high-pressure pipes can be 
re-used after performing the fol- 
lowing checks: 


Check taper seats:of high-pres- 
sure pipes for deformation and 
cracks. 


@ The bore of the pipe must not be 
distorted, restricted or otherwise 
damaged. 


+ Corroded pipes must not be 
used again. 


QO Install free of stress 
QO Lubricate threads of union nuts with clean engine oil 
Q 25Nm 
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16 - Bolt 
QO 8Nm 


17 - Fuel pressure sender - G247- 
Q Always renew after removing 
QO Removing and installing > page 258 
Q 100 Nm 


18 - Grommet 
Q In cylinder head cover 


Installation position of clamping piece 
* Each clamping piece secures two injectors. 


* The bulge -arrow- of the clamping piece should point down- 
wards. 


5.2 Performing adaption of correction val- 
ues for injectors 


The “Injector delivery calibration values” function serves to correct 
the injection rates for each cylinder of a common rail system in- 
dividually across the entire operating range. 


The 7-digit adaption values -1- (details in illustration are only an 
example) are marked separately on each injector. The values 
may consist of letters and/or numbers. 


Injector (viewfromeabove) 

1 - Adaption value (checksum) 
2 - Data matrix.code 

3 - Part number 


When a new injector is installed, the adaption value must be writ- 
ten into the.engine. control unit. 


When a newsengine.control unit is installed, the “Adaption, values 
for injectors” must be written into the new control unit. 


Additionally, check that the “injector delivery calibration values” 
are correctly entered for all the other injectors. Do NOT attempt 
to re-enter these values if the correct values are already stored in 
the engine control unit. 


The adaption procedure is described in the Guided Fault Finding 
(and in the Guided Functions). Use > Vehicle diagnostic tester 


5.3 Checking injectors 


There are four different tests for checking the operation of the 
injectors. 


* Checking adaption of “Injector delivery calibration values” and 
“Injector voltage calibration values” > page 239 


* Checking for injectors sticking open > page 244 


A23-10407 
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* Checking return flow rate of injectors with engine running 
=> page 240 


* Checking return flow rate of injectors at starter cranking speed 
=> page 243 


Perform the following tests first if the engine does not start at all: 
@ Checking for injectors sticking open > page 244 


@ Checking return flow rate of injectors at starter cranking speed 
=> page 243 


@ Checking fuel pressure regulating valve - N276- > page 257 


5.4 Checking return flow rate of injectors 
with engine running 


Checking return flow rate of all injectors 


A Caution 


@ Observe = “3.1 Rules for cleanliness”, page 5. 
$ Risk of malfunctions caused by dirt. 


— Remove engine cover panel > page 41. 
— Disconnect hose connection at fuel line. 


- Seal off open return line connection with a clean plug -2-. 5 ) 1% = Th 


— Hold end of fuel return hose -1- (lengthen if necessary) in a 
measuring container to measure the total return flow rate. 


— Start engine and let it idle for 2 minutes. 
* Specification for 2 minutes: 0 ml to 50 ml 


— If specification is attained, increase engine speed to 2000... 
2500 rpm for approx. 2 minutes and then check return flow rate 
again. 


* Specification for 2 minutes: less than 250 ml 


(å) Note 


1000 ml = 1 litre 


If specification is exceeded, this indicates that one or more injec- 
torssare defectivenCheck,return flow rate from each injector 
individually. 


Checking return flow rate of individual injectors 


Special tools and workshop equipment required 
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+ Hose clamps up to 25 mm - 3094- 


W00-11130 


+ Return flow meter - VAS 6684- 
VAS 6684 


Ds 


WO0-11282 


Each injector normally has a relatively low fuel return flow rate. If 
the return flow rate at one injector is relatively high compared to 
the other injectors, that injector is probably defective. 


— Clean all return line connections (e.g. with commercial clean- 
ing solution etc.) before removing. 


— Dry all components after cleaning. 
— Clamp off fuel return hose -arrow- using a hose clamp -3094- . 
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— Pull return line connections off injectors; to do so, press tabs 
-1- and -2- down and at the same time pull release pin upwards 
-arrow-. 


— Connect hoses of return flow meter - VAS 6684- to return line 
connections of all three injectors. 


A Caution 


Risk of damage to injectors when return lines are disconnec- 
ted. 


@ Do NOT press the accelerator during this test; the engine 
must only run at idling speed. 


— Start engine and let it idle for several minutes. 


— When the engine is warm and running at idling speed, the re- 
turn flow rates at each of the 4 return lines must not differ by 
more than a small amount. 


1- Injectors OK. Return flow rate approx. identical on all injec- 
tors. 


2- Injector for gnos 3 not OK. Return flow rate greater than 
three times the volume of smallest measured return flow 
rate. 


(à Note 


There is a mechanical fault at the injector if the return flow rate is 
greater than three times the volume of the smallest measured 
return flow rate. 


— If one injector has a significantly higher return flow rate than 
the others it must be renewed => page 246 . 


Installing fuel return lines 


— Check O-ring for fuel return line connection for damage and 
deformation. 


If O-ring is damaged or deformed, renew O-ring. 


(i Note 


Lubricate all seals with engine oil or assembly oil before installing. 


— Push return line connections carefully onto injectors. The 
catch should engage audibly. Then press release pin down 
carefully. 


— Erase entry in event memory using > Vehicle diagnostic test- 
er. 


(à) Note 


If there is any air left in the fuel system, the engine may switch to 
the backup mode (‘emergency running’ mode) during the road 
test. Switch off the engine and erase the event memory. Then 
continue the road test. 
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5.5 Checking return flow rate of injectors at 
starter cranking speed 

Only perform this test if the engine does not start at all. 

Special tools and workshop equipment required 


+ Return flow meter - VAS 6684- 
VAS 6684 


WO0-11282 


A Caution 


@ Observe = “3.1 Rules for cleanliness”, page 5. 


$ Risk of malfunctions caused by dirt. 


Procedure 


Each injector normally has a relatively low fuel return flow rate. If 
the return flow rate at one injector is relatively high compared to 
the other injectors, that injector is probably defective. 


— Remove engine cover panel > page 41. 


— Clean all return line connections (e.g. with commercial clean- 
ing solution etc.) before removing. 


— Dry all components after cleaning. 
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— Pull return line connections off injectors; to do so, press tabs 
-1- and -2- down and at the same time pull release pin upwards 
-arrow-. 


— Connect hoses of return flow meter - VAS 6684- to return line 
connections of all four injectors. 


— Operate starter three times (wait approx. 20 seconds each 
time after operating starter to prevent it from overheating). 


¢ Specification of return flow rate: 0 ml 
— Iffuel comes out of an injector, that injector must be renewed. 


Installing fuel return lines 


— Check O-ring for fuel return line connection for damage and 
deformation. 


If O-ring is damaged or deformed, renew O-ring. 


(å) Note 


Lubricate all seals with engine oil or assembly oil before installing. 


— Push return line connections carefully onto injectors. The 
catch should engage audibly. Then press release pin down 
carefully. 


— Erase entry in event memory using > Vehicle diagnostic test- 
er. 


(à Note 


If there is any air left in the fuel system, the engine may switch to 
the backup mode (‘emergency running’ mode) during the road 
test. Switch'off the engine and erase ‘the event memory: Then 
continue the road test. 


5.6 Checking for injectors sticking open 


If one of the injectors is sticking open, this means that the injector 
needle is not closing fully and fuel escapes into the cylinder. 


Special tools and workshop equipment required 
+ Hand vacuum pump - VAS 6213- 


VAS 6213 


WO0-11210 
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+ Use a return line to make an -adapter-. 


A Caution 


6° Observes>\"3.'15Rules ‘for Cleanliness" page 59 
@ -Risk of malfunctions caused by dirt. 


— Erase entry in event memory using => Vehicle diagnostic test- 
er. 


— Remove engine cover panel > page 41. 


— Clean all connections (with commercial cleaning solution or 
similar) before removing. 


(å) Note 


@ Make sure all parts are clean; no dirt must be allowed to enter 
the fuel system. 


@ Check all cylinders in turn. 


- Dry all components after cleaning. 
Start with cylinder No. 1. 


— Pull return line connections off injectors; to do so, press tabs 
-1- and -2- down and at the same time pull release pin upwards 
-alrrow-. 


— Connect adapter to return line connection of injector to be tes- 
ted after adapter has been cleaned and blown out. 
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- Generate a vacuum of -500 mbar using the hand vacuum 
pump - VAS 6213-. 


If the vacuum reading remains the same for 30 seconds, the in- 
jector is OK. 


If the injector is faulty, the vacuum reading will fall back to 0 bar 
within 2 to 3 seconds. 


Repeat test if necessary; note drop in vacuum reading on hand 
vacuum pump - VAS 6213-. 


— Renew faulty injectors > page 246 . : 
Installing fuel return lines VAS 6213 N20-10861 


— Check O-ring for fuel return line connection for damage and 
deformation. 


If O-ring is damaged or deformed, renew O-ring. 


(i Note 


Lubricate all seals with engine oil or assembly oil before installing. 


— Push return line connections carefully over seals and onto in- 
jectors. The catch should engage audibly. Then press release 
pin down carefully. 


(à Note 


If there is any air left in the fuel system, the engine may switch to 
the backup mode (‘emergency running’ mode) during the road 
test. Switch off the engine and erase the event memory. Then 
continue the road test. 


5.7 Removing»and:installing*injectors 
Special tools and workshop equipment required 
@ Cleaning kit - VAS 6844 


VAS 6811 


W00-11762 
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@ Puller - T10055- 
T10055 


@ Assembly sleeve - T10377- 


WO0-11237 


710415 i 


@ Puller - T10415- 


WO0-11262 


Removing 


A Caution 


@ Observe = “3.1 Rules for cleanliness”, page 5. 
$ Risk of malfunctions caused by dirt. 


— Remove engine cover panel > page 41. 
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A Caution 


Mark cylinder numbers on injector units. They must al- 


ways be re-installed on the same cylinders. 


Observe rules for cleanliness when working on the injec- 
tion system. 


Plug open connections with suitable sealing caps imme- 
diately. 


— Pull return line connections off injectors; to do so, press tabs 


-1- and -2- down and at the same time pull release pin upwards 
-arrow-. 


— Unplug electrical connectors -arrows- at injectors. ——————— 
: : ome || S 
— Loosen union nuts of high-pressure pipes -1 to 4-. ES: 4 
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— Unscrew bolt -1- for clamping piece. 


[a] Note 


Leave clamping piece in position until adjacent injector is detach- 
ed. 


A Caution 


Risk of damage to injector if clamping piece is not kept straight. 


$ First detach injectors for cylinders 2 and 4; then detach 
injectors for cylinders 1 and 3, and at the same time detach 
clamping piece. 


— Apply puller - T10055- with puller - T10415- as shown in illus- 
tration, and pull out injector upwards. 


(å) Note 


To avoid damaging the sealing lip, rotate the injector while pulling 
it out. 

— After removal, lay injectors on a clean cloth. 

Important instructions for installing injectors: 


When installing injectors, the following components must be re- 
newed: 


@ Bolt for clamping piece 

+ Copper seal 

@ O-ring for injector bore 

@ O-ring for fuel return line connection 


(å) Note 


+è Note identification marks for cylinder allocation when re-in- 
stalling high-pressure pipes. 


@ The high-pressure pipes can be re-used after performing the 
following checks: 


@ Check taper seats of high-pressure pipes for deformation and 
cracks. 


+è The bore of the pipe must not be distorted, restricted or oth- 
erwise damaged. 


+è Corroded pipes.must not. be.used again. 


If a used injector is being re-installed: 


— Spray tip of injector nozzle with rust-releasing spray. Wait ap- 
prox. 5 minutes and wipe off soot particles and oil with a cloth. 


-— Toremove the old copper seal from the injector, clamp the seal 
carefully in a vice so that it is just held between the jaws without 
turning. Then carefully pull and twist the injector out of the 
copper seal by hand. 


— Clean off deposits under the copper seal using a suitable scra- 
per. 
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A Caution 


Risk of damage to injector sealing surface. 


@ To remove carbon deposits from the injector sealing sur- 
face, clean the injector bore in the cylinder head with 
cleaning kit - VAS 6811- . 


— Renew O-ring for injector bore using assembly sleeve - 
T10377-. 


T10377 
(à Note 


If injector seals in cylinder head cover are damaged, they must 
be renewed > page 110. 
— Install injectors. 


— Slide clamping piece onto injectors; observe installation posi- 
tion. 


N23-10230 


— Always insert 2 injectors with clamping piece carefully into 
bores in cylinder head. 


- Hand-tighten union nuts on high-pressure pipes. Make sure 
that connections are not under tension. 


— Tighten clamping piece to specified torque. 


— Press return line connections carefully over seals and onto in- 
jectors (check seal for damage before connecting return line). 
The catch should engage audibly. Then press release pin 
down carefully. 


After renewing one or more injectors, the “injector delivery cali- 
bration values” and “injector voltage calibration values” for the 
new injectors must be written into’ the engine,control unit. 


Additionally, check that the “injector delivery calibration values” 
and “injector voltage\calibration values” are correctly entered for 
all the other injectors. Do NOT attempt to re-enter these calibra- 
tion values if the correct values are already stored in the engine 
control unit. 


After renewing one or more injectors, the learnt,values for the fuel 
pressure regulating valve - N276- must be re-adapted; refer to 
“Guided Functions”.on = Vehicle diagnostic tester: 


(å Note 


If there is any air left in the fuel system, the engine may switch to 
the backup mode (‘emergency running' mode) during the road 
test. Switch off the engine and erase the event memory. Then 
continue the road test. 


Tightening torques 


@ = “5.1 Exploded view - injectors”, page 236 


5.8 Removing and installing high-pressure 
pipes 


Special tools and workshop equipment required 
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+ Open end spanner insert, AF 17 - V.A.G 1331/6- 
V.A.G 1331/6 


WO0-11302 


Procedure 


(å) Note 


+è Note identification marks for cylinder allocation when re-in- 
stalling high-pressure pipes. 


@ The high-pressure pipes can be re-used after performing the 
following checks: 


@ Check taper seats of high-pressure pipes for deformation and 
cracks. 


+è The bore of the pipe must not be distorted, restricted or oth- 
erwise damaged. 


+è Corroded pipes must not be used again. 


— Use vacuum cleaner to remove dirt from taper seat at fuel rail. 


— Clean fuel pipe and end of pipe using cleaning solution and 
dry with compressed air. 


— Lubricate threads of union nuts with fuel. 


— Hand-tighten union nuts on high-pressure pipes (ensure that 
pipes are not under tension). 


— To tighten unions of high-pressure pipes to fuel rail and injec- 
tors, use torque wrench - V.A.G 1331- with open end spanner 
insert, AF 17 - V.A.G 1331/6- . 


— Check.fuel system for leaks > page 223 . 
Tightening torques 
+ = 6.1 Exploded/view ¥ injectors”, page 236 


V.A.G 1331/6 


A23-10096 


5.9 Removing and installing high-pressure 
reservoir (rail) 


Special tools and workshop equipment required 
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@ Ratchet - V.A.G 1331/1- 
V.A.G 1331/1 


woo-10045 


@ Socket - T40055- 
740055 


WOO-11197 


Removing 


VAN Caution 


@ Observe => “3.1 Rules for cleanliness”, page 5. 


@ Risk of malfunctions caused by dirt. 


— Remove engine cover panel > page 4%. 


— Unplug electrical connector -arrow- at fuel pressure regulating 
valve - N276- ) 


i 
LEJ 


A 
LJ 
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— Remove bolt -2- and union nuts -1 and 3- and detach high- 
pressure pipe. 


— Release hose clip -arrow- and detach fuel return hose from 
fuel rail. 


Protected by copyright. Copying far private or commercia 
- Seal off open fuel return hose with a clean plug. 

permitted unless authorised by AUDI AG. AUDI AG does ı 

with respect to the correctness of information in this doc 


— Detach vacuum hose -3- and move clear. 


[a] Note 


Disregard items -1 and 2-. 


— Unplug electrical connectors on glow plugs = page 305. 


» T Q Í 
| A1511004 Jo 


(Cun = | 


— Unplug electrical connectors -1, 2, 3-. 


— Remove bolt -arrow- and move wiring retainer with electrical 
wiring harness clear and press to one side. 


— Loosen union nuts for high-pressure pipes using socket - 
T40055- . 
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— Remove union nuts -1- and bolts -arrows- and detach fuel rail. 


— Set removed fuel rail (with high-pressure pipes attached) 
down on a clean cloth. 


— Seal off openings in fuel rail with clean plugs. 
Installing 
Installation is carried out in the reverse order; note the following: 


— Install high-pressure pipes so they are free of stress. 


JIRAW 


(Ë) Note cate 0)? ee 
+ Note identification marks for cylinder allocation when re-in- 
stalling high-pressure pipes. 


@ The high-pressure pipes can be re-used after performing the 
following checks: 


@ Check taper seats of high-pressure pipes for deformation and 
cracks. 


@ The bore of the pipe must not be distorted, restricted or oth- 
erwise damaged. 


+è Corroded pipes must not be used again. 


Tightening torques 
@ = “5.1 Exploded view - injectors”, page 236 
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6 Senders and sensors 


> “6.1 Removing and installing fuel pressure regulating valve 
N276 ”, page 255 


=> “6.2 Checking fuel pressure regulating valve N276 ”, 
page 257 


> “6.3 Removing and installing fuel pressure sender G247 ”, page 
258 


> “6.4 Removing and installing air mass meter G70”, page 261 


6.1 Removing and installing fuel pressure 
regulating valve - N276- 


Special tools and workshop equipment required 


+ Open-end spanner insert, 30 mm - T10553- 
@ Torque wrench 
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The fuel pressure regulating valve - N276- -arrow- is located in 
the fuel rail. It maintains a constant pressure in the fuel rail and 
the injector pipes (high-pressure fuel circuit). 


If the pressure in the high-pressure fuel circuit is too high, the 
regulating valve opens to allow some of the fuel to flow back from 
the fuel rail to the fuel tank via a return line. 


If the pressure in the high-pressure fuel circuit is too low, the fuel 
pressure regulating valve - N276- closes and seals off the high- 


pressure. sectionofithesystem from the low-pressure section. = - 0- a > “A 
Fuel pressure regulating valve - N276- must always be renewed 

after ithasibeem removed. 

Removing 


A Caution 


@ Observe = “3.1 Rules for cleanliness”, page 5. 
$ Risk of malfunctions caused by dirt. 


— Remove fuel rail > page 251. 


- Before removal, clean area around thread for fuel pressure 
regulating valve - N276- using commercial cleaning solution 
or similar (no dirt must enter opening in fuel rail). 


(å) Note 


Clean carefully; cleaning solution must not enter the electrical 
connector. 
— Dry off fuel pressure regulating valve - N276- . 


— Loosen union nut using open-end spanner insert, 30 mm - 
T10553- (at the same time, counterhold at hexagon flats on 
housing). Then unscrew and remove by hand. 


— Extract dirt from opening in fuel rail (thread and sealing sur- 
face) using a vacuum cleaner. Do not use metal tools, etc. 


— Seal off opening in fuel rail with a clean plug. 
Installing 


a Note 


@ The fuel pressure regulating valve - N276- has a deformable 
sealing lip and no separate seal; it can therefore be used only 
once. 


@ Check that sealing surfaces (deformable sealing Mp) and 
threads on new fuel pressure regulating valve - N276- are not 
damaged. 


@ Check sealing surface at opening in fuel rail. 


+è The beginning of the thread, the deformable sealing lip and 
the O-ring of the fuel pressure regulating valve - N276- must 
be coated with diesel fuel. 
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— Screw on union nut by hand. 


— Align new regulating valve so that connecting wire is free of 
tension after connector is attached. 


— Hold regulating valve in this position by holding hexagon flats 
on housing of regulating valve with open-end spanner or pliers 
(water pump pliers or similar). 


— Tighten union nut using open-end spanner insert, 30 mm - 
T10553- (at the same time, counterhold at hexagon flats on 
housing). 


Tightening torques 
@ = “5.1 Exploded view - injectors”, page 236 
— Install fuel rail > page 251 . 


— After installation, run engine at moderate speed for several 
minutes and then switch off. 


— Check fuel system for leaks. 
— Interrogate event memory. 


After renewing high-pressure pump or fuel pressure regulating 
valve - N276- , learnt values must be re-adapted; see “Guided 
Functions” in > Vehicle diagnostic tester 


— After completing the repair, road-test the vehicle. Accelerate 
with full throttle at least once. Then check the high-pressure 
section of the fuel system again for leaks. 


— Interrogate event memory again. 


6.2 Checking fuel pressure regulating valve 
- N276- 


Special tools and workshop equipment required 


@ Fuel-resistant measuring container 


AN Caution 


@ Observe >.’3.1 Rules.for cleanliness”, page 5. 
$ Risk of malfunctions.caused by dirt. 


— Remove engine cover panel > page 41. 


— Release hose clip -arrow- and detach fuel return hose from 
fuel rail. 


— Seal off open fuel return hose with a clean plug. 


) ALJ N15-10402 
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— Connect test hose -2- to return line connection of fuel rail -3-. 
— Seal off open fuel return hose -1- with a clean plug. 


— Hold end of test hose into measuring container -4- to measure 
return flow rate. 


1) Checking while engine is running 
— Start the engine and run at idling speed. 
* Specification: more than 75 ml in 30 seconds 


If specification is not obtained, fuel pressure regulating valve - 
N276- is defective. 


2) Checking while engine is running 


Z 


If condition for 1) is met, start engine and increase engine speed 
to 2 2000 rpm. 


* Fuel is still discharged in the first few seconds after the engine 
is started 


* Specification after a few seconds: return flow rate = 0 ml 
* Drip leaks are permissible 


If specification is not obtained, fuel pressure regulating valve - 
N276- is defective. 


3) If engine can no longer be started 
Perform check at cranking speed. 

* Specification of return flow rate: 0 ml 
* Drip leaks are permissible 


* If specification is not obtained, fuel pressure regulating valve 
- N 276- is defective. 


6.3 Removing and installing fuel pressure 
sender - G247- 


Special tools and workshop equipment required 


@ Socket (27 mm) - T40218- or commercially available socket 
(27 mm) 740218 


@ Torque wrench 
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[a] Note 


@ The fuel pressure sender - G247- continuously measures the 
fuel pressure in the high-pressure system. It transmits a cor- 
responding voltage signal to the engine control unit - J623- . 


@ Should the fuel pressure sender fail, the engine control unit 
will control the fuel pressure via a mapped open-loop backup 
function. Maximum engine speed in this mode is restricted. 


@ The fuel pressure sender - G247- has a deformable sealing 
lip. 


Removing 


A Caution 


@ Observe = “3.1 Rules for cleanliness”, page 5. 
$ Risk of malfunctions caused by dirt. 


— Remove engine cover panel > page 41. 


— Before removal, clean area around thread for fuel pressure 
sender - G247- using e.g. commercial cleaning solution. 


* Make sure no dirt gets into opening in high-pressure reservoir. 


* Clean carefully; cleaning solution must not enter the electrical 
connector. 


— Dry off fuel pressure sender - G247- . 
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- Unplug electrical connector -1- at fuel pressure sender - 
G2 


— Unscrew fuel pressure sender - G247- using socket, 27 mm - 
402 


a Note 


An open-end spanner must not be used for loosening or tighten- 
ing. 


— Extract dirt from opening in fuel rail (thread and sealing sur- 
face) using a vacuum cleaner. Do not use metal tools, etc. 


— Seal off opening in high-pressure reservoir with a plug. 
Installing 


(à Note 


+ Fuel pressure sender - G247- must always be renewed after 
it has been removed. 


+ Also check sealing surface.at opening in high-pressure reser- 
voir. 


@ Check thatthe deformable sealing lip, and the thread on the 
new fuel pressure sender - G247- are not damaged. 


+è The beginning of the thread and the deformable sealing lip of 
pel aad pressure‘sender - G247-must be coated with diesel 

— Screw in fuel pressure sender - G247- by hand. 

— Then tighten fuel pressure sender - G247- to specified torque. 

Tightening torques 

@ = “5.1 Exploded view - injectors”, page 236 


— After installing fuel pressure sender - G247- , leave engine 
running at moderate speed for a few minutes when bleeding 
fuel system and then switch off again. 


(à Note 


The fuel system is “self-bleeding”; do NOT open the high-pres- 
sure connections. 


— Switch off ignition. 
— Carefully check the entire fuel system for leaks. 


— Renew affected component if leakage still occurs after tight- 
ening to correct torque. 


— After completing the repair, road-test the vehicle. Accelerate 
with full throttle at least once. Then check the high-pressure 
section of the fuel system again for leaks. 
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[a] Note 


/f there is any air left in the fuel system, the engine may switch to 
the backup mode (‘emergency running’ mode) during the road 
test. Switch off the engine and erase the event memory. Then 
continue the road test. 


— After road test, interrogate event memory again. 


6.4 Removing and installing air mass meter 
- G70- 

Removing 

— Unplug electrical connector -2- at air mass meter - G70- . 


— Open hose clip -3- on air hose and disconnect hose at air mass 
meter - G70- . 


— Unscrew both bolts from air mass meter - G70- . 


— Then carefully pull air mass meter - G70- out of guide on air 
cleaner housing. 


Installing 


To ensure that the air mass meter -G70- functions correctly, it is 
important to observe the following notes and procedures. 


g Note 


If the air filter element is very dirty or wet, dirt particles or water 
can reach the air mass meter and falsify the detected air mass 
values. This will cause a loss of power as the calculated in- 
jection quantities\will be too low. 


@ Use a lubricant (silicone-free) when installing air hoses. 


+ Secureall hosé connections with the correct type of hose clips 
(same as original equipment) » Electronic parts catalogue . 


— Check air mass meter and air hose (engine intake side) for salt 
residue, dirt and leaves. 


+> Check intake ‘duct as far as air filter element for dirt. If neces- 
sary, clean salt residue, dirt and leaves out of air cleaner 
housing (top and bottom sections); wash out or use a vacuum 
cleaner as required. Removing and installing air cleaner 


=> page 227. 


The remaining installation steps are carried out in the reverse se- 
quence. 
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7 High-pressure pump 


> “7.1 Exploded view - high-pressure pump”, page 262 


> “7.2 Removing and installing high-pressure pump”, page 263 


7.1 Exploded view - high-pressure pump 


1 - Bracket for ancillaries 
Q Removing and installing 
> page 48 
2 - Bolt 
OQ 2x 
QO Renew 
QO) 20 Nm + 180° 


3 - Hub 


Q Use counterhold tool - 
T10051- when loosen- 
ing and tightening 

QO To remove, use puller - 
T40064- 


4 - High-pressure pump 
sprocket 
5 - Bolt 

Q 20Nm 


6 - Nut 
QO 95Nm 


7 - Bolt 
QO Renew 
n 20Nm +45° 


8 - High-pressure pump 

Q With fuel metering valve 
- N290- (do not open) _ 

Q After rénewing, first fuel” 

‘filling operation MUST 

be performed (it is im- 
portant not:to allow ==" 
pump to run while it is 
still empty) > page 222 

QO After renewing high-pressure pump or fuel pressure regulating valve - N276- , learnt values must be re- 
adapted; see “Guided Functions” in. = Vehicle diagnostic,tester 


Q) „Removing and. installing > page.263 
9 - Fuel supply hose 


10 - Fuel return hose 


11 - High-pressure pipe 
QO Between high-pressure pump and fuel rail 


[a| Note 


@ The high-pressure pipes can be 
re-used after performing the fol- 
lowing checks: 
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@ Check taper seat for deformation 
and cracks. 


¢ The bore of the pipe must not be 
distorted, restricted or otherwise 
damaged. 


+ Corroded pipes must not be 
used again. 


Q Install free of stress 
QO) Lubricate threads of union nuts with clean engine oil 
Q 25Nm 


7.2 Removing and installing high-pressure 
pump 


A Caution 


Risk of malfunctions caused by dirt. 


@ Observe = “3.1 Rules for cleanliness”, page 5. 


Running when dry causes irreparable damage to high-pres- 
sure pump. 


@ /fthe high-pressure pump has been removed or renewed, 
it is important to fill and bleed the fuel system before the 
engine is started for the first time 
> “1.3 Filling and bleeding fuel system”, page 222. 


Removing 


— Remove toothed belt from camshaft and high-pressure pump 
> page 83. 


— Remove bolt -2- and union nuts -1 and 3- and detach high- 


— Remove bolts -1 and 3-. 
— Release hose clips -2- and detach fuel hoses. 


— Pull fuel lines upwards off cylinder head cover and press clear 
to one side. 


[a] Note 


Disregard -item 4-. 


Sá iE yy 
Bo Po ed 
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— Unplug electrical connector -arrow- at fuel metering valve - 
N2 


- A23-10590 | 
EEF Bie = 


- Using an M10 bit, remove bolts -arrows- for toothed belt 
sprocket on high-pressure pump. 


- Counterhold using counterhold tool - T10051- and remove nut 
-1- at hub of high-pressure pump. 


— Apply puller - T40064- with thrust piece - T40064/1- and pin - 
T40064/2- as shown in illustration and pull hub off high-pres- 
sure pump. If necessary,counterhold using an open-end py vete or fF 
spanner (24 mm). aE 


yermitted unless authorised by AUDI AG. A 


with respect to the correctness of information $ 


ALE] 
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— Unscrew securing bolts -arrows- for high-pressure pump. 
— Carefully take out high-pressure pump. 

Installing 

Installation is carried out in reverse order; note the following: 
— Install toothed belt for high-pressure pump = page 83 . 

— Install high-pressure pipe > page 250 . 


A Caution 


Running when dry causes irreparable damage to high-pres- 
sure pump. 


IT) N23-10223 


@ /fthe high-pressure pump has been removed or renewed, 
it is important to fill and bleed the fuel system before the 
engine is started for the first time 
> “1.3 Filling and bleeding fuel system”, page 222. 


— Reset learnt values after renewing high-pressure pump > Ve- 
hicle diagnostic tester, |Guided Functions], [01 - Reset 
learnt values]. 


Tightening torques 
@ = “7.1 Exploded view - high-pressure pump”, page 262 


7. High-pressure pump 265 


Audi A6 2011 > , Audi A7 Sportback 2011 > 
4-cylinder TDI engine (2.0 Itr. 4-valve common rail - generation II) - Edition 05.2019 


8 Lambdasprobe 
> “8.1 Exploded view - Lambd obe”; page 266 
> “8.2 Removing andnstalling’ Lambda e”, page 266 


8.1 Exploded view - Lambda probe 


1 - Turbocharger 


Q With position sender for 
charge pressure posi- 
tioner - G581- 


2 - Lambda probe - G39- with 
Lambda probe heater - Z19- 
QO Removing and installing 
> page 266 


QO) New Lambda probes 
are coated with an as- 
sembly paste 


Q) If you are re-using 
Lambda probe, coat on- 
ly thread with high-tem- 
perature paste; refer to 
> Electronic parts cata- 
logue for high-tempera- 
ture paste 

Q The assembly paste/ 
high-temperature paste 
must not get into the 
slots on the Lambda 
probe body 


QO 55Nm 


3 - Exhaust gas temperature 
sender 3 - G495- 
Q Removing and installing 
=> page 286 


4 - Pressure differential sender 


Q Deion and installing 
=> page 282 


QO Pressure pipes to partic- 
ulate filter: 45 Nm 


QO Tighten bolt to 4.5 Nm 
5 - Exhaust gas temperature sender 4 - G648- 
QO Removing and installing > page 288 


6 - Particulate filter 
ū Adaption must be performed after renewing particulate filter. Use > Vehicle diagnostic tester 


7 - Exhaust gas temperature sender 1 - G235- 
QO Removing and installing > page 285 


8.2 Removing and installing Lambda probe 


Special tools and workshop equipment required 
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+ Lambda probe open ring spanner set - 3337- 


Removing 


A WARNING 


When working on all parts of the exhaust system: 


@ Observe safety precautions when working on the exhaust 
system 
> ‘2.6 Safety precautions when working on the exhaust 


system”, page 4. 


— Remove engine cover panel > page 41. 


— Unplug electrical connector -3- for Lambda probe - G39- and 
move electrical wiring clear. 


— Unscrew Lambda probe - G39- -item 1- using a tool from 
Lambda probe open ring spanner set - 3337- . 


[a] Note 


Disregard items -2 and 4-. 


Installing 
Installation is carried out in reverse order; note the following: 


[a] Note 


@ Threads of new Lambda probes are already coated with as- 
sembly paste; the paste must not get into the slots on the probe 
body. 


@ Inthe case of a used Lambda probe grease only the thread 
with high-temperature paste. The paste must not get into the 
slots on the Lambda probe body. For high-temperature paste 
refer to > Electronic parts catalogue 


@ When installing, the Lambda probe wiring must always be re- 
attached at the same locations to prevent it from coming into 
contact with the exhaust pipe. 


Tightening torques 
@ = “8.1 Exploded view - Lambda probe”, page 266 
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W00-11142 
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9 Engine control unit 


=> “9.1 Wiring and component check”, page 268 


> “9.2 Removing and installing engine/motor control unit J623 ” 
page 269 


9.1 Wiring and component check 


Special tools and workshop equipment required 
@ Adapter cable - V.A.G 1598/39-1- 


@ Adapter cable - V.A.G 1598/39-2- 
@ Test box - V.A.G 1598/42- 


wo0-10003 


@ Vehicle diagnostic tester 
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V.A.G 
a Note 1598/39-1 


@ The test box has 105 sockets. The connecting cable can be 
disconnected from the test box. This means that only the cable 
(and not the test box) has to be purchased for future engine 
control units with different types of connectors. 


@ The smaller of the two connectors on the engine control unit 
has the contacts 1 to 60. The larger of the two connectors has 


the contacts 1 to 94. V.A.G 1598/42 

+è Tocarry out tests on the 60-pin wiring harness connector, the 
adapter cable - V.A.G 1598/39-1- is connected to connector 
“A” on the test box. For components connected to 60-pin wiring 
harness connector > Current flow diagrams, Electrical fault 
finding and Fitting locations. 


+è To carry out tests on the 94-pin wiring harness connector, the 
adapter cable - V.A.G 1598/39-2- must be connected to con- 
nectors -A- and -B- on the test box. For components connec- 
ted to 94-pin wiring harness connector > Current flow 
diagrams, Electrical fault finding and Fitting locations. 


@ The test box - V.A.G 1598/42- is designed so it can be con- 
nected both to the wiring harness for the engine control unit 
and to the engine control unit itself at the same time. 


@ The advantage of this is that the electronic engine control Sys- 
tem remains fully functional when the test box is connected 
(for ian for measuring signals when the engine is run- 
ning). 


@ The relevant test procedure will state whether it is necessary 
to also connect the engine control unit to the test box. 


A WARNING 


To prevent irreparable damage to the electronic components, 
select appropriate measuring range before connecting the 
measuring cables and observe the test requirements: 


= reRemoveienginecontrol unit :page-269 « 


— Connect the test box - V.A.G 1598/42- to wiring harness with 
adapter cable - V.A.G 1598/39-1- or adapter cable - V.A.G 
1598/39-2- . Connect earth clip of test box to negative terminal 
of battery. The instructions for performing the individual tests 
indicate whether or not the engine control unit itself also needs 
to be connected to the test box. 


— Carry out test as described in appropriate repair procedures. 
Perform the following after reconnecting engine control unit: 
— Interrogate event memory and erase if necessary. 


9.2 Removing and installing engine/motor 
control unit - J623- 


Special tools and workshop equipment required 
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@ Hot air blower - VAS 1978/14A- -item 1- with nozzle attach- 
ment -2-.rom,wiring, harness repair set - VAS 1978 B- 


A24-0475 


+ Small, commercially available mole grips -3- 


(i Note 


@ Notevery engine control unit is bolted to a protective housing. 
Whether a protective housing is fitted depends on the engine/ 
gearbox combination. 


@ The engine control unit -1- is bolted to the protective housing 
-5-. To make it more difficult to unscrew the shear bolts -4- for 
locking plate -2-, their threads have been coated with locking 
fluid. 


@ The protective housing has to be removed before the connec- ZS 
tors can be unplugged from the engine control unit (e.g. to 
connect the test box or renew the engine control unit). 


Removing 

— Ifthe engine control unit - J623- is renewed, the adaption val- 
ues must be read out and stored before the engine control unit 
- J623- is removed. 

— Connect = Vehicle diagnostic tester. 


- Select mode and then [Start diagnosis. 
— Choose |Select own test|tab and select following options 


one after the other: 


— Switch off ignition and remove ignition key after storing elec- 
tronic file containing adaption values. 


© >è A > Ad 
© 


* Ifthe adaption values of the injectors cannot be read out of the 
old (defective) engine control unit, the adaption values must 
be entered into the new engine control unit manually and the 
adaption procedure must be performed accordingly. 


— Switch off ignition and remove ignition key. 


— Remove plenum chamber cover > General body repairs, ex- 
terior; Rep. gr. 50 ; Bulkhead; Removing and installing plenum 
chamber cover . 
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— Unscrew bolts -arrows- and pull filler neck out of washer fluid 
reservoir and through opening in body to right side. 


— Release catch -arrow- and detach engine control unit - J623- 
-item 1-. 


[a] Note 


Disregard -item 2-. 


Perform the following work steps if a protective housing is fitted: 


The threads of the two shear bolts -4- which are not screwed into 
the engine controlunit are secured with locking fluid. To unscrew 
these two bolts, the threads must therefore be heated with the hot 
air blower. 


The threads of the two shear bolts -3- which are screwed into the 
engine.control unit are not secured.with locking fluid. Do not apply 
heat to the threads in the control unit housing; this is not neces- 
sary:and ‘would cause ‘overheating of the control unit. 


- Select settings on hot air blower as shown in illustration, i.e. 
set temperature potentiometer -2- to maximum heat output 
and two-stage air flow switch -3- to position 3. 


A WARNING 


Heating the thread of the locking plate also heats up the shear 


bolts and parts of the metal housing. Take care to avoid burns. 
Itis also important to ensure that only the thread is heated and 
none of the surrounding components if at all possible. These 
should be covered if necessary. 


Jw 
ROEZ 


0] 
A2310596 |E 
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— Apply heat to the threads of the shear bolts on the connector 
side for approx. 25 to 30 seconds. 


— Unscrew shear bolts using suitable vice-grip pliers (see arrow 
in illustration). 


— The two shear bolts screwed into the engine control unit do 
not need to be heated. They should be removed without being 
heated. 


— Detach protective housing from control unit connectors. 


— Release connectors on engine control unit and unplug con- 
nectors. 


— Take out old engine control unit - J623- and install new engine 
control unit - J623- . 
Installing 


Installation is performed in the reverse sequence. 


— Itis important that the protective housing is re-fitted on the 
engine/motor control unit - J623- (if fitted previously). 


— Clean threaded holes for shear bolts to remove any residue 
from locking fluid. This can be done using a thread tap. 


— Always use new shear bolts. 


— After the engine control unit - J623- has been renewed, the 
“Injector delivery calibration” and the “Injector voltage calibra- 
tion” must also be re-adapted in the engine control unit (these 
functions influence engine power and exhaust emissions). 


— On vehicles with particulate filter the current mileage (km) 
reading must be stored in the engine control unit - J623- via 
an adaption procedure. 


After installing a new engine control unit, the following operation 
must be performed: 


- Activate engine control unit using > Vehicle diagnostic tester 
in [Guided Functions] mode, function [01 - Replace con- 


trol unit]. 
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26- Exhaust system 


1 Exhaust pipes/silencers 


> “1.1 Exploded view - silencers”, page 273 
> “1.2 Removing and installing front exhaust pipe”, page 275 


> “1.3 Separating exhaust pipes/silencers”, page 276 
> “1.4 Renewing tailpipes”, page 278 


> “1.5 Stress-free alignment of exhaust system”, page 279 


=> “1.6 Checking exhaust.system for leaks”, page.280 


1.1 Exploded view = silencers 


(å) Note 


After working on the exhaust system, ensure that the system is not under stress and that it has sufficient 
clearance from the body. If necessary, loosen clamp and align silencers and exhaust pipe so that sufficient 
clearance is maintained to the body at all points and the mountings are evenly loaded. 


1 - Bolt 
on 8 91011 12 


2 - Bracket 


3 - Centre silencer 


Q Combined in one unit 
with rear silencers as 
original equipment. Can 
be renewed separately 
for repair purposes 


Q Cutting point between 
centre silencer and rear 


silencer > page 276 


QO Align exhaust system so 
it is free of stress 


=> page 279 
4 - Bolt 
QO 23Nm 


5 - Mounting 
QO Renew if damaged 


Q Check preload 


> “1.5 Stress-free align- 
ment of exhaust sys- 


tem”, page 279 
6 - Nut 
QO Renew 
QO 23Nm 
7 - Gasket 
QO Renew 
8 - Particulate filter 
QO With catalytic converter 
Q With pressure line for 
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pressure differential 
sender - G505- 


QO Removing and installing > page 281 
QO Mounting components > page 275 
Q After renewing, perform in > Vehicle diagnostic tester 


9 - Gasket 
QO) Renew 


10 - Nut 
ü Renew 
QO 23Nm 


11 - Bolt 
Q 23Nm 


12 - Mounting 
QO Renew if damaged 
OQ) Check preload = “1.5 Stress-free alignment of exhaust system”, page 279 
13 - Front exhaust pipe 
Q With flexible joint; do not bend flexible joint more than 10° — otherwise it can be damaged 
Q Protect against knocks and impact 
QO Removing and installing > page 275 
Q Align exhaust system so it is free of stress > page 279 


14 - Clamp (front) 
QO) Before tightening, align exhaust system so it is free of stress > page 279 
Q Installation position > page 275 
QO) Tighten bolted connections evenly 
15 - Nut 
QO 23Nm 
16 - Clamp (rear) 
For separate replacement of centre and rear silencers 
Before tightening, align exhaust system so it is free of stress > page 279 
Installation position > page 275 
Tighten bolted connections evenly 
17 - Nut 
QO 23Nm 
18 - Rubber mounting 
QO Renew if damaged 


Q 
Q 
Q 
Q 


19 - Tailpipe 
ū Can be renewed separately for repair purposes > page 278 
20 - Rear silencer 


Q Combined as one unit with centre silencer and tailpipes as original equipment Can be renewed separately 
for repair purposes 


Q Cutting point between centre silencer and rear silencer > page 276 
QO Renewing tailpipes > page 278 
QO Align exhaust system so it is free of stress > page 279 
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Installation position of front clamp 


— Install clamp so that ends of bolts do not protrude beyond bot- 
tom of clamp. 


* Bolted connection faces to left. 


Installation position of rear,clamps 


— Install clamps‘so that:the:bolt:ends do‘not protrude beyond 
bottom of clamp. 


* Bolted connection faces to left. 


Components of mountings for particulate filter 
1- Nut 

2- Spacer sleeve 

3- Bracket 

4- Compression spring 

5- Washer 


6- Bolt, 23 Nm 
7- Bolt, 23 Nm 
8- Spacer sleeve 


9- Buffer 
10- Bolt, 23 Nm 
11- Bracket X 
1.2 Removing and installing front exhaust 
pipe 
Removing 


— Remove noise insulation (rear) > General body repairs, ex- 
terior; Rep. gr. 66 ; Noise insulation; Removing and installing 
noise insulation . 
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A WARNING 


When working on all parts of the exhaust system: 


@ Observe safety precautions when working on the exhaust 
system 
> ‘2.6 Safety precautions when working on the exhaust 


system”, page 4. 


— Remove bolts -1- and nuts -arrows-. 


A Caution 


Risk of damage to flexible joints in front exhaust pipe 


¢ Do notbendflexiblejoints.in front exhaust pipe more than 
10°. 


— Loosen, bolts -arrows-, push back clamp and,detach front ex- 
haust pipe. 


A26-10538 
se 


Installing 


Installation is carried out in reverse order; note the following: 


(à Note 


Renew gasket and nuts. 


- Align the exhaust system so it is free of stress > page 279 . 
Tightening torques 
@ => “1.1 Exploded view - silencers”, page 273 


¢ = General body repairs, exterior; Rep. gr. 66 ; Noise insula- 
tion; Exploded view - noise insulation 


1.3 Separating exhaust pipes/silencers 


@ The connecting pipe can be cut through at the cutting location 
in order to renew the centre and rear silencers separately. 


+ The cutting point is marked by an indentation on the circum- 
ference of the exhaust pipe. 


Special tools and workshop equipment required 
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@ Chain pipe cutter - VAS 6254- 
VAS 6254 


Procedure 


A WARNING 


When working on all parts of the exhaust system: 


@ Observe safety precautions when working on the exhaust 
system 
> ‘2.6 Safety precautions when working on the exhaust 
system”, page 4. 


— Cutthrough exhaust pipe at right angles at the position marked 
-arrow- using chain pipe cutter - VAS 6254- . 


— Position centre of clamps -arrow- over cutting location. 
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— Install clamp so that ends of bolts do not protrude beyond bot- 
tom of clamp. 


* Bolted connection faces to left. 

— Align the exhaust system so it is free of stress > page 279 . 
Tightening torques 

@ = “1.1 Exploded view - silencers”, page 273 


A26-10036 


1.4 Renewing tailpipes 


+ The tailpipes can be cut through at the point marked so that 
the tailpipes can be renewed separately. 


+ The cutting point is marked by an indentation on the circum- 
ference of the tailpipe. 


Special tools and workshop equipment required 


@ Chain pipe cutter - VAS 6254- 
VAS 6254 


Procedure 
— Cut through tailpipe at,right angle at the position marked by A y \ 
-arrows- using chain pipe.cutter,- VAS 6254... him 


— Fit tailpipes. ii z 
j a —_ 


| | 


— Check clearance between tailpipes and bumper: 

* Dimension -x- (left-side) = dimension -x- (right-side) 
— Tighten bolt connections on clamps. 

Tightening torques 

@ = “1.1 Exploded view - silencers”, page 273 
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1.5 Stress-free alignment of exhaust system 


Procedure 


The exhaust system must be aligned when it is cool. 


Vehicles without clamps between centre silencer and rear silenc- 


er 


Loosen bolted connections on front clamp. 


Push exhaust system towards front of vehicle -arrow- so that 
rear mountings for rear silencer are preloaded by -a- = 
11...15 mm. 


Align rear silencer soit is horizontal. 


Check clearance between tailpipes and bumper: 
Dimension -x- (left-side) = dimension -x- (right-side) 


Tighten bolt connections on clamp evenly. 


Vehicles with clamps between centre silencer and rear silencer 


Loosen bolted connections on front and rear clamps. 


Push centre silencer towards front of vehicle -arrow- until 
mounting for centre silencer is preloaded by -a- = 6 ... 10 mm. 


Tighten bolt connections on front clamp evenly. 


Push rear silencer towards front of vehicle -arrow- so that rear 
mounting for rear silencer is preloaded by -a- = 11 ... 15 mm. 


Align rear silencer so it is horizontal. 


A26-10675 


os 


| 426-0101 | 01 
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— Check clearance between tailpipes and bumper: 

« Dimension -x- (left-side) = dimension -x- (right-side) 
— Tighten bolted connections on rear clamps evenly. 
Tightening torques 

@ = “1.1 Exploded view - silencers”, page 273 


A26-10675 


1.6 Checking exhaust system for leaks 
— Start the engine and run at idling speed. 
- Plug tailpipes during leaktest (e.g. with cloth or plug). 


- Listen for noise at connection points of cylinder head/exhaust 
manifold, turbocharger/exhaust manifold, turbocharger/partic- 
ulate filter etc. to locate any leaks. 


— .Rectify any leaks that are found. 
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2 Emission control system 


> “2.1 Removing and installing particulate filter’, page 281 


> “2.2 Removing and installing pressure differential sender G505 
”, page 282 


2.1 Removing and installing particulate filter 


Special tools and workshop equipment required 
+ Tool set- T10395 A- 


Removing 


A WARNING 


When working on all parts of the exhaust system: 


@ Observe safety precautions when working on the exhaust 
system 
> ‘2.6 Safety precautions when working on the exhaust 


system”, page 4. 


— Remove front exhaust pipe > page 275. 


— Unscrew exhaust gas temperature sender 4 - G648- -item 1- 
using a tool from tool set - T10395 A- . 


[a] Note 


Fit all cable ties in the original positions when installing. 


— Remove coolant pipe (rear right) > page 183 . 

— Remove exhaust gas recirculation cooler > page 291 . 
— Remove turbocharger page 203 } 

— Remove oil pressure switch - F1- > page 146 . 


T10395 A 


9 DPA 
LI 


W00-11551 


j l 4 
y= 


A26-10683 


m 
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— Remove bolts -2- and detach exhaust gas recirculation pipe. 


a Note 


Disregard -item 1-. 


AAS] 


TS A261025 


V 


— Unplug electrical connector -3-. 


-— Remove bolt -1- and nut -2- and push rear coolant pipe clear 
to one side. 


a Note 


Disregard -arrows-. 


— Remove particulate filter forwards. 
Installing 


Installation is carried out in reverse order; note the following: 


- Secure coolant pipe (rear) > page 185. 

— Install exhaust gas ‘recirculation pipe + page 290°: í ; urposes, in part or in whole, is not 
— Install oil pressure switch F1: 5 page 1746/0) AG. AUDI i juar: r accept any liabi 

— Install turbocharger page 203 154ness | cument. Copyright by AUDI 

- Install exhaust gas recirculation cooler > page 291 . 

- Align the exhaust system so it is free of stress > page 279 . 


— After renewing particulate filter, perform in [Guided 
Functions] > Vehicle diagnostic tester. 


Tightening torques 
@ = “1.1 Exploded view - silencers”, page 273 


+ a Exploded view - exhaust gas temperature control”, page 


2.2 Removing and installing pressure differ- 
ential sender - G505- 


(à) Note 


The pressure differential sender - G505- detects the amount of 
deposits in the particulate filter. 


Special tools and workshop equipment required 
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@ Vehicle diagnostic tester 

Removing 

— Remove engine cover panel > page 41. 
— Unplug electrical connector -3-. 


= come bolt -2- and detach pressure differential sender - 


— Before disconnecting, spray the hoses for the pressure differ- 
ential sender - G505- with suitable release agent. 


— Carefully disconnect the hoses from their connections (take 
care to keep the hoses straight: the connections on pressure 
sensor can break off easily). 


Installing 


Installation is carried out in reverse order; note the following: 


[a] Note 


+è Before installing, blow out pressure pipes from pressure dif- 
ferential sender - G505- to particulate filter towards particulate 
filter with compressed air (pipes can become obstructed or 
may ice up due to condensation). 


@ Make sure that hoses are securely fitted and that there are no 
leaks. 


+ /f pressure pipes were loosened on eee filter, tighten 
pressure pipe connections > page 266 . 

— “Adaption” must be performed after renewing pressure differ- 
ential sender > Vehicle diagnostic tester. 


After renewing pressure differential sender - G505- and/or par- 
ticulate filter, adaption must be performed in order to reset learnt 
values. The adaption procedure is described in the Guided Fault 
Finding or Guided Functions. 


Use > Vehicle diagnostic tester. 
Tightening torques 
@ =“8.1 Exploded view - Lambda probe”, page 266 
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3 Exhaust gas temperature control 

> “3.1 Exploded view - exhaust gas temperature control” 

page 284 

> “3.2 Removing and installing exhaust gas temperature sender” 

page 285 

3.1 Exploded view - exhaust gas temperature control 


1 - Exhaust gas temperature 
sender 1 - G235- 
Q Removing and installing 
> page 285 


Q Coat thread with high- 
temperature paste; for 
high-temperature paste 
refer to > Electronic 
parts catalogue 


QO 45Nm 
2 - Turbocharger 


3 - Lambda probe - G39- with 
Lambda probe heater - Z19- 
Q Removing and installing 
=> page 266 
4 - Exhaust gas temperature 
sender 3 - G495- 
Q Removing and installing 
=> page 286 


Q The thread of the ex- 
haust gas temperature 
sender is coated; it must 
not additionally be 
greased with high-tem- 
perature paste 


QO 60Nm 
5 - Pressure differential sender 
- G505- 


Q Removing and installing 
=> page 282 


QO Pressure pipes to partic- 
ulate filter: 45 Nm 


Q Coat thread with high- 
temperature paste; for 
high-temperature paste refer to > Electronic parts catalogue 


6 - Particulate filter 


7 - Exhaust gas temperature sender 4 - G648- 
QO) Removing and installing > page 288 


Q The thread of the exhaust gas temperature sender is coated; it must not additionally be greased with 
high-temperature paste 


QO 60Nm 
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3.2 Removing and installing exhaust gas 
temperature sender 


> “3.2.1 Removing and installing exhaust gas temperature send- 
er 1 G235 ”, page 285 


=> “3.2.2 Removing and installing exhaust gas temperature send- 
er 3 G495 ”, page 286 


> “3.2.3 Removing and installing exhaust gas temperature send- 
er 4 G648 ”, page 288 


3.2.1 Removing and installing exhaust gas 
temperature sender 1 - G235- 

Special tools and workshop equipment required 

+ Tool set- T10395 A- 


Removing 


(å) Note 


Fit all cable ties in the original positions when installing. 


A WARNING 


When working on all parts of the exhaust system: 


@ Observe safety precautions when working on the exhaust 
system 
> ‘2.6 Safety precautions when working on the exhaust 
System page% 


—,.«Remove,aircleaner housing > page 227 . 


— Remove noise insulation Ton > General body repairs, ex- 
terior; Rep. gr. 66; Noise insulation; Removing and installing 
noise insulation . 


T10395 A 


9 DPA 


{I 


W00-11551 
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— Unplug electrical connector -3- for exhaust gas temperature 
sender 1 - G235- and unclip at bottom. 


— Remove Lambda probe - G39- > page 266 . 


- Remove bolts -1, 2- and detach exhaust gas recirculation pipe. 


— Unscrew exhaust gas temperature sender 1 - G235- -item 1- 
using a tool t - and unclip electrical wire 
-arrow-. 


Installing 


Installation is carried out in reverse order; note the following: 


- Install Lambda probe - G39- = page 266. 
- Install air cleaner housing = page 227.5.) Ac ayo 


- Electrical connections and routing > Current flow diagrams, . 
Electrical fault finding and Fitting locations. = 


Tightening torques 
+ ra Exploded view - exhaust gas temperature control”, page 


@ > General body repairs, exterior; Rep. gr. 66 ; Noise insula- 
tion; Exploded view - noise insulation 


3.2.2 Removing and installing exhaust gas 
temperature sender 3 - G495- 


Special tools and workshop equipment required 
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Tool set- T10395 A- 


Removing 


[a] Note 


Fit all cable ties in the original positions when installing. 


AN WARNING 


When working on all parts of the exhaust system: 


@ Observe safety precautions when working on the exhaust 
system 
> ‘2.6 Safety precautions when working on the exhaust 
system”, page 4. 


— Remove engine cover panel > page 41. 
- Detach electrical connector -3- from bracket. 
— Unplug electrical connector -4- and move clear. 


— Unscrew exhaust gas temperature sender 3 - G495- -item 2- 
using a tool from tool set - T10395 A- . 


(å) Note 


Disregard -item 1-. 


Installing 
Installation is carried out in reverse order; note the following: 


A Caution 


Risk of malfunctions caused by improperly secured exhaust 
gas temperature senders. 


* The threads of the exhaust gas temperature senders - 
G495- and -G648- are coated. It is important that you do 
NOT grease them additionally with high-temperature 
paste and that. you.tighten them to the specified torque. 


Tightening torques 
@ >“3.1 Exploded view - exhaust gas temperature control”, page 
284 


T10395 A 


on pf 
{I 


[ wo0-11551 | 
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3.2.3 Removing and installing exhaust gas 
temperature sender 4 - G648- 


Special tools and workshop equipment required 


Tool set - T10395 A- 
T10395A 


9 DPA 
{I 


W00-11551 


Removing 

— Remove front exhaust pipe > page 275. 

Vehicles with manual gearbox: 

— Unclip electrical connector -C- from bracket -B- and unplug. 


[a | Note 


Disregard -item A- and -arrows-. 


A WARNING 


When working on all parts of the exhaust system: 


@ Observe safety precautions when working on the exhaust 
system 
> ‘2.6 Safety precautions when working on the exhaust 
system”, page 4. 


— Unscrew exhaust gas temperature sender 4 - G648- -item 1- 
using a tool from tool set - T10395 A- . 
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Vehicles with multitronic gearbox: 


— Unclip electrical‘connector~2+)from bracket‘and unplug. 


— Unscrew exhaust'gas'temperature’ sender’4 - G648- -item 1- 
using a tool from, tool set,-.-T10395 A- . 


Installing 
Installation is carried out in reverse order; note the following: 


A Caution 


Risk of malfunctions caused by improperly secured exhaust 
gas temperature senders. 


Ki - 


A y _ a ~ 1 
D a > A =| A26-11148 |E 
— = i = a | 


$ The threads of the exhaust gas temperature senders - 
G495- and -G648- are coated. It is important that you do 
NOT coat them additionally with high-temperature paste 
and that you tighten them to the specified torque. 


— Install front exhaust pipe > page 275. 

Tightening torques 

@ = “1.1 Exploded view - silencers”, page 273 

+ z Exploded view - exhaust gas temperature control”, page 
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4 Exhaust gas recirculation 


> “4.1 Exploded view - exhaust gas recirculation system” 
page 290 


> “4.2 Removing and installing exhaust gas recirculation cooler” 
page 291 


> “4.3 Checking exhaust gas recirculation cooler change-over” 
page 293 


> “4.4 Cleaning exhaust gas recirculation system”, page 294 


4.1 Exploded view - exhaust gas recirculation system 


1 - Gasket 
QO) Renew 


2 - Bolt 
Q 9Nm 
3 - Exhaust gas recirculation 
pipe 
4 - Bolt 
Q 9Nm 


5 - Gasket 
QO) Renew 


6 - Bolt 
QO 9Nm 


7 - Coolant hose 


8 - Exhaust gaS,recirculation, 
cooler 
Q With integrated exhaust 
gas recirculation control 
motor - V338- with ex- 
haust gas recirculation 
potentiometer - G212- 


Q Checking change-over 
function > page 293 

m) rero and installing 
> page 291 


Q After renewing exhaust 
gas recirculation control 
motor - V338- , learnt 


values must be re-adap- 
ted; see [Guided Func- 


tions] of > Vehicle di- 
agnostic tester, [01 _- 


Adaption elec. ad- 


j uster with checkback] 


9 - Coolant hose 


10 - Bolt 
QO 9Nm 


11 - Bolt 
QO 23Nm 


12 - Gaskets 
QO Renew 
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13 - Exhaust gas recirculation pipe 


14 - Bolt 
Q +Coatthread with high-temperature paste; for high-temperature paste refer to > Electronic parts catalogue 
Q 23Nm 


4.2 Removing and installing exhaust gas re- 
circulation cooler 
Special tools and workshop equipment required 


+ Hose clip pliers - VAS 6362- 
VAS 6362 


Removing 

— Drain coolant > page 162. 

— Remove engine cover panel > page 41. 
— Remove air cleaner housing > page 227 . 


— Press release tabs, disconnect crankcase breather hose -2- 
and move hose clear -arrow-. 


— Loosen hose clip -1- and remove air hose. 


— Remove bolt and nut -arrows-. 
— Release hose clip -3- and detach coolant hose. 


(å) Note 


Disregard items fand. > 
) 


zi 


yi 
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- Remove bolts -2- for exhaust gas recirculation pipe. 


a Note 


Disregard -item 1-. 


— Remove bolts -1- for exhaust gas recirculation pipe. 


(i Note 


Disregard -item 2-. 


Unplug electrical connectors -2, 3, 4- and move electrical wir- 
ing clear. 


Detach vacuum hose -1- and move clear. 


Protected by copyright. Copying for private or commercial purposg 


permitted unless authorised by AUDI AG. AUDI AG does not guara 
Move fuel: hoses clear at exhaust gas recirculation icooler:ument. 
Release hose clip -2- and detach coolant hose. 


Remove bolts -1, 3- and detach exhaust gas recirculation 
cooler. 


Installing 
Installation is carried out in reverse order; note the following: 


a Note 


@ Renew gaskets and O-ring. 


@ Secure all hose connections with the correct type of hose clips 
(same as original equipment) > Electronic parts catalogue . 
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— Attach coolant hose and secure with hose clip -3-. 
— Tighten bolt and*nut -arrows="to secure coolant pipe. 
— Install air cleaner housing > page 227 . 


[a] Note 


Do not reuse coolant. 


— Fill up with coolant > page 164 . 


— After renewing exhaust gas recirculation control motor - 
V338- , learnt values must be re-adapted; see [Guided Func- 


tions] of > Vehicle diagnostic tester, [01 - Adaption elec. 
adjuster with checkback]. 


Tightening torques 


@ = “4.1 Exploded view - exhaust gas recirculation system”, 
page 290 


@ = “3.1 Exploded view - coolant pipes”, page 179 


@ = “2.2 Exploded view - hose connections for charge air sys- 
tem”, page 209 


4.3 Checking exhaust gas recirculation 
cooler change-over 

Special tools and workshop equipment required 

+ Hand vacuum pump - VAS 6213- 


Procedure 
— Remove engine cover panel > page 41. 


— Disconnect vacuum hose from vacuum unit and connect hand 
vacuum pump - VAS 6213- in its place. 


— Operate hand vacuum pump to produce a vacuum. 


* The linkage of the exhaust gas recirculation cooler change- 
over should move -arrows-. 


If the linkage does not move or only moves jerkily: 
@ The vacuum unit is defective. 


@ The change-over flap for exhaust gas recirculation is sticking. 


Te 


| 
Z N 
Ba] A19-11212 | 
Aty = —— 
—_ x y 


VAS 6213 


W00-11210 
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4.4 Cleaning exhaust gas recirculation sys- 
tem 


a Note 


@ The cleaning process is only worthwhile for exhaust gas re- 
circulation.coolers from,part number 03L 131 512 DT onwards. 


@ Check the part number before starting work. 


Explanation: 


Certain extreme driving modes (e.g. short distances) may result 
in varnish formation/carbon deposits inside the exhaust gas 're- 
circulation cooler. In.this case, the exhaust emissions warning 
lamp in the instrument cluster lights up and the following code 
appears in the»event:memory: 


+ P401 EGR system throughput too low 


In these cases, these carbon deposits can be removed by carry- 
ing out the rinsing/cleaning procedure described below. 


Special tools and workshop equipment required 


@ Cooler rinsing system for exhaust gas recirculation - VAS 542 
007- VAS 542 007 


W00-12054 


+ Adapter - VAS 542 007/4-1- 

+è Ultrasonic cleaning unit - VAS 6418- 

Starting cleaning procedure for exhaust gas recirculation system 
— Remove engine cover panel -arrows-. 
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— Remove air cleaner housing and air hose 


> “3.2 Removing and installing air cleaner housing”, 
page 227. 


— Remove bolt and nut -arrows- from coolant pipe. 


— Remove bolts -1 and 2- for connecting pipe for exhaust gas 
recirculation. It will be necessary to press coolant pipe slightly 
to side in order to access rear bolt. 


— Screw adapter - VAS 542 007/4-1- onto connection of exhaust 
gas recirculation cooler using original bolts from connecting 
cere hand-tighten. Ensure that seal on adapter is not 
pinched. 


— Remove bolts -2-, open clamp -1- for connecting pipe for ex- 
haust gas recirculation and detach connecting pipe. 


— Screw adapter - VAS 542 007/4-1- onto connection on cylinder 
head using original bolts from connecting pipe and hand-tight- 
en. Ensure that seal on adapter is not pinched. 


: 


Protected by copyright. Copying for private or commercial purposes, in part or in whole, is not 
permitted unless authorised by AUDI AG. AUDI AG does not guarantee or accept any liability 
with respect to the correctness of information in this document. Copyright by AUDI AG 
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- Remove bolts -arrows- and pull pipe connection -1- out of in- 
take manifold. 


N26-11671 


A26-12190 


(à Note 


@ Check whether the opening of the pipe connection faces to- 
wards the cylinder head; if not, the pipe connection must be 
installed rotated through 180°. 


@ /fnecessary, use a suitable file to create a new recess in ad- 
dition to the existing recess in the support plate of the pipe 
connection. 


+ The pipe connection that has been modified in this way can 
then he installed rotated through 180° after it has been 
cleaned. 


@ When installing the pipe connection, make sure that the open- 
ing faces towards the cylinder head. 


A26-12191 
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— Release and unplug electrical connector -2- from exhaust gas 
recirculation valve - N18- . 


— Plug electrical connector of valve actuator - VAS 542007/6- 
into exhaust gas recirculation valve - N18- . 


Cleaning connecting pipes and pipe connection for exhaust gas 
recirculation: 


A A10-11356 


y Eoo 


— Close drain tap -arrow- on ultrasonic cleaning unit - VAS 6418- 
(located on right side of housing). 


[a] Note 


The ultrasonic bath can be heated up more quickly by using hot 
tap water. 


— Fill ultrasonic cleaning unit - VAS 6418- with 1800 ml of hot 
(approx. 60 °C) tap water and 200 ml of cleaning fluid -D 600 
200 A2-. 


— Put connecting pipes and pipe connection for exhaust gas re- 
circulation in. If necessary, change the position of the con- 
necting pipes in the bath occasionally. 


N23-10262 
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— Switch on cleaning unit by pressing button -C-. 


- Turn rotary temperature control -B- until LED for heating tem- 
perature is at 60 °C. 


VAS 6418 


— Set rotary control for operating time -A- to 10 -arrow-. 
— Press [>] -D- button to start unit running. 


a Note 


After a temperature of 60 °C has been reached, the cleaning 
process must last for at least 10 minutes. 


— After cleaning successfully, rinse connecting pipes and pipe 
connection for exhaust gas recirculation with clean water and 
blow out with compressed air. 


On vehicle (continued): 


— Connect intake hose - VAS 542007/2-2- of cleaning unit to 
adapter on exhaust gas recirculation cooler. 


— Connect return hose - VAS 542007/2-3- of cleaning unit to 
adapter on cylinder head. 


— Connect battery charger to battery. 


— Connect battery clamps of valve actuator - VAS 542007/6- to 
battery. 


— Connect battery clamps of pump - VAS 542007/3- to battery. 


Preparing cooler rinsing system for exhaust gas recirculation - 
VAS 542 007- : 


- Fill canister - VAS 542007/1- with 9 litres of warm (approx. 40 ° 
C) tap water. 


— Pour 1 litre of cleaning solution - D 600 200 A2- into canister. 
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— Connect suction hose - VAS 542007/2-1- of pump to connec- 
tion -1- on canister lid. 


— Insert open end.of.returmhose=VAS:542007/2-3- into opening 
-arrow- on canister lid, to approx half height of canister. 


— Plug electrical,connector of valve actuator - VAS 542007/6- 
into exhaust gaswrecirculation,valve.-.N18- . 


— Switch on valve actuator - VAS 542007/6- to open exhaust gas 
recirculation valve. 


a] Note 


Ensure that the bleeder screw tap on the intake hose - VAS 
542007/2-2- is closed. 


+ /fthe pressure (approx. 1.6 bar) provided by the pump - VAS 
542007/3- is not sufficient to activate the exhaust gas recircu- 
lation valve via the valve actuator - VAS 542007/6- , the pump 
will switch itself off after a short period. 


+è /n this case, the exhaust gas recirculation valve has a me- 
chanical fault or is not supplied with current. The exhaust gas 
recirculation cooler must be renewed. 


@ Before disconnecting the intake hose - VAS 542007/2-2- , the 
pressure must be released by carefully opening the bleeder 
screw tap and escaping cleaning solution must be caught. 


Operate pump - VAS 542007/3- as follows: 


amp - VAS 542 Time Action 

007/3- 

Switch off Cleaning solution 
taking effect 


Switch off End of cleaning pro- 
cedure 


Disconnect intake hose - VAS 542007/2-1- from canister and 
leave pump switched on until no more cleaning solution is ex- 
tracted (empty the system). 


— Pull return hose - VAS 542007/2-3- out of canister (cleaning 
solution may come out). 


— Empty canister (observe country-specific requirements for dis- 
posal). 


— Fill canister with 10 litres of warm (approx. 40 °C — 50 °C) tap 
water. 
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— Connect intake hose - VAS 542007/2-1- of pump to connection 
-1- on canister lid. 


— Insert open end of return hose - VAS 542 007/2-3- into a suit- 
able container (minimum capacity of 12 litres) and fix in posi- 
tion. 


— Switch on pump - VAS 542007/3- and leave it on until the con- 
tents of the canister have fully flowed through the exhaust gas 
recirculation system. 


— Detach intake hose - VAS 542007/2-2- from adapter on ex- 
haust gas recirculation cooler. 


— Connect compressed air adapter - VAS 542007/5- to adapter 
on exhaust gas recirculation cooler. 


— Insert open end of return hose - VAS 542 007/2-3- into opening 
-arrow- on canister lid to approx half height of canister. 


— Intake hose - VAS 542 007/2-1- of pump must be connected 
to connection -1- on canister lid. 


— Connect compressed air line to compressed air adapter - VAS 
542007/5- and blow all remaining water out of exhaust gas 
recirculation system (minimum 2 minutes). 


A Caution 


All water must be removed from the exhaust gas recirculation 
system. Otherwise the engine could be damaged. 


- Release and unplug compressed air adapter - VAS 
542007/5-,. 


— Remove adapter - VAS 542 007/4-1- from exhaust gas recir- 
culation cooler. 
- Install exhaust'gas recirculation pipe with new gaskets. 


— Unplug connector for valve actuator= VAS 542007/6-'on'ex- 
haust gas recirculation valve - N18- and plug in original con- 
nector. 


— Remove adapter - VAS 542 007/4-1- from cylinder head. 


| 
n A26-11024 
J =a 


- Position pipe connection -1- with new gasket on cylinder head 
with opening facing intake manifold. 


- Screw in bolts -arrows- and tighten to 9 Nm. 
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— Install connecting pipe for exhaust gas recirculation with new 
gasket and clamp. 


— Install engine cover panel. 


— After cleaning, the effectiveness of the cleaning process must 
be checked with > Vehicle diagnostic tester. 


— Connect = Vehicle diagnostic tester. 

— Interrogate event memory and erase entries if necessary. 

— Select mode and then [Start diagnosis]. 

- Choose tab and select following options 


one after the other: 
Select engine code and engine 


01 - Self-diagnosis compatible systems 
01 - Engine electronics 
01 - Engine electronics, functions 


© >è >è A A oè 


after cleanin t 
— Perform road tegt" = == 
Tightening torques: 


@ >“4.1 Exploded view - exhaust gas recirculation system”, 
page 290 ! 
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5 Exhaust manifold 


> “5.1 Exploded view - exhaust manifold”, page 302 


> “5.2 Removing and installing exhaust manifold”, page 303 


5.1 Exploded view - exhaust manifold 


1 - Gasket 
QO) Renew 


2 - Exhaust manifold 
Q Removing and installing 
> page 303 
3 - Nut 
OQ 25Nm 
QO Renew 


Q Lubricate exhaust mani- 
fold studs with high-tem- 
perature paste 


ū If studs.are renewed, 
too, tighten them to 15 
Nm 


4 - Heat shield 


5 - Nut 
QO 25Nm 
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5.2 Removing and installing exhaust mani- 
fold 

Removing 

— Remove turbocharger > page 203. 

- wy electrical connector -3- for pressure differential sender 


— Remove bolt -2- and move hoses -1- clear at bracket. 
— Move pressure differential sender - G505- to rear. 


r) 


— A23-10555 


ca A 


- Detach electrical connectors from bracket and unplug. 
- For Lambda probe - G39- 


Disregard items +1 ang;2ght. Copying for private or commercial purpos 
permitted unless authorised by AUDI AG. AUDI AG does not guara 
with respect to the correctness of information in this document. Copyrg 


— Remove bolt -1- at retaining clamp for oil supply line. 


[a] Note 


Disregard -item 2-. 


— Remove bolts -1, 2- and detach exhaust gas recirculation pipe. 


5. Exhaust manifold 303 


Audi A6 2011 > , Audi A7 Sportback 2011 > 
4-cylinder TDI engine (2.0 Itr. 4-valve common rail - generation II) - Edition 05.2019 


— Remove nuts -arrows- and detach heat shield. 


— Remove nuts -arrows-. 


A Caution 


Risk of damage to oil supply line. 
@ Donot attempt to bend oil supply line to a different shape. 


-y 


— Detach exhaust manifold. 


A26-10677 


Installing 


Installation is carried out in reverse order; note the following: 


(å Note 


Renew gaskets and nuts. 


— Install pressure differential sender - G505- > page 282 . 
— Install turbocharger > page 203 . 


- Electrical connections and routing > Current flow diagrams, 
Electrical fault finding and Fitting locations. 


Tightening torques 
+ = “5.1 Exploded view - exhaust manifold”, page 302 


@ = “4.1 Exploded view - exhaust gas recirculation system”, 
page 290 
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28- Glow plug system 


1 Glow plug system 


> “1.1 Exploded view - glow plug system”, page 305 

> “1.2 Removing and installing glow plug”, page 305 

= “1.3 Removing and installing Hall sender G40 ”, page 307 
2a .4 Removing and installing engine speed sender G28 ”, page 


1.1 Exploded view - glow plug system 


1 - Hall’sender-.G40- 
O Removing and installing 
> page 307 
2 - Bolt 
Q 10Nm 
3 - Glow plug 
QO Glow plug 1 - Q10- , 
glow-plug 2'+Q11+;.glow 
plug 5 12- , glow 
plug 4 - Q13- 


OQ Removing and installing 
> page 305 
Q 17 Nm 
4 - Electrical connector 
Q For glow plug 
5 - Bolt 
Q 4.5 Nm 


6 - Engine speed sender - 
G28- 
OQ) Removing and installing 

=> page 308 


7 - Sealing flange (gearbox 
end) 


QO With oil seal 
QO) Renewing > page 57 


8 - Sender wheel 
QO For engine speed send- 
er - G28- 
QO) Removing and installing 


= “2.3 Removing and in- 
stalling sealing flange 
(gearbox end)”, 

page 57 


1.2 Removing and installing glow plug 


Special tools and workshop equipment required 
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+ Articulated wrench, 10 mm - 3220- 


@ Pliers - 3314- 


Removing 
— Switch off ignition. 
— Remove engine cover panel > page 41. 


— Clean glow plug openings in cylinder head; make sure no dirt 
gets into cylinder. 


[a| Note 


@ Cleaning procedure: 
@ Use a vacuum cleaner to remove coarse dirt. 


@ Spray brake cleaner or suitable cleaning agent into glow plug 
openings, let it work in briefly, and blow out with compressed 
air. 


@ Then clean the glow plug openings using a cloth moistened 
with oil. 


— Release retaining clips,at wiring harness and detach electrical 
connectors from glow plugs. 
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— Apply groove -arrow A- of pliers - 3314- to collar of support 
sleeve -arrow B- and pull glow plug connectors off glow plugs. 


A Caution 


Make sure that no wire connection is damaged when unplug- 
ging the glow plug connectors; otherwise the entire wiring 
harness must be renewed. When unplugging the glow plug 
connectors, do not compress the pliers - 3314- with too much 
force so that the support sleeve is not damaged. 


- To slacken the glow plugs use special tool U/J extension and 
socket, 10 mm - 3220- 


Installing 
Installation is carried out in reverse order; note the following: 


— Fit glow plug connectors -1- back onto glow plugs -arrow-. 


(å) Note 


Check that glow plug connectors are securely seated. 


Tightening torques 
¢ = “1.1 Exploded view - glow plug system”, page 305 


1.3 Removing and installing Hall sender - 
G40- 


Removing 


— Detach toothed belt from idler roller and high-pressure pump 
=> page 83. 


— Detach electrical connector -2- from bracket and unplug. 


a Note 


Disregard -item 1-: 


SAE ; 


a J 
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— Unbolt Hall sender - G40- -arrow-. 


(7 
ed CTE 


— Using a screwdriver, remove projections and take out cover 
for repair opening -arrows-. 


— Take Hall sender - G40- off cylinder head and guide its con- 
nector through repair opening in toothed belt cover. 


Installing 
Installation is carried out in reverse order; note the following: 


— Seal repair opening in toothed belt cover with rubber plug; for 
rubber plug refer to > Electronic parts catalogue . 


- Fit toothed belt and adjust valve. timing > page 87 . 


Tightening torques 
+è = “1.1 ExplodedView= Glow plug system”, page 305 


1.4 Removing and installing engine speed 
sender --G28- 
Special tools andworkshop equipment required 


@ Assembly tool - T10118- 
T10118 


W00-11303 


Removing 


— Remove pump for exhaust gas recirculation cooler - V400- 
> page 170. 


— Unplug electrical connector -1- at engine speed sender - G28- 
using assembly tool - T10118- . 
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— Move wiring clear. 


[a] Note 


@ To release electrical connector without assembly tool - 
710118-, use a screwdriver. 


+ Press in connector on engine speed sender. 
@ At the same time, lift release tab with a thin wire hook. 


— Remove bolt from engine speed sender - G28- . 
Installing 

Installation is carried out in reverse sequence. 

Tightening torques 

+ > “1.1.Exploded view - glow plug system”, page 305 

@ = 12.2 Exploded view -electe coolant pump”, page 170 
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